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Major  5-year  IS  initiative 
positions  UPS  for  the  [ 90s 


Telecom  SWAT  team 
tackles  CCS7  mystery 

Experts  assemble  to  determine  cause  of  signaling 
network  failures  that  hit  Bell  Atlantic  and  PacBell. 

By  Anita  Taff 

Washington  Bureau  Chief 


IBM,  Apple 
deal  a  boon 
for  net  users 

By  Paul  Desmond 

_ Senior  Editor _ 

SAN  JOSE,  Calif.  —  IBM’s  alli¬ 
ance  spree  continued  last  week  as 
Big  Blue  and  Apple  Computer, 
Inc.  announced  plans  to  jointly 
develop  software  products  aimed 
at  better  integrating  Macintoshes 
into  IBM  nets. 

The  networking  announce¬ 
ment  was  part  of  a  larger  agree¬ 
ment  under  which  the  two  per¬ 
sonal  computer  industry  giants 
will  also  develop  object-oriented 
software  products  and  common 
multimedia  software. 

In  addition,  IBM  announced  it 
will  work  with  Motorola,  Inc.  to 
develop  new  Reduced  Instruction 
Set  Computer  (RISC)  micro¬ 
processors  —  dubbed  POWER  PC 
—  which  Apple  will  adopt  for  its 
Macintoshes. 

The  agreement  is  the  second 
major  alliance  IBM  has  an¬ 
nounced  in  as  many  weeks,  com¬ 
ing  on  the  heels  of  a  deal  to  resell 
Lotus  Development  Corp.’s 
Notes,  and  the  latest  in  a  string  of 
strategic  partnerships  that  in¬ 
clude  a  resale  agreement  with  lo¬ 
cal-area  network  market  leader 
Novell,  Inc. 

“It’s  a  good  move  for  both  par¬ 
ties,”  said  Jeff  Held,  a  partner 
with  Network  Strategies  Practice, 
( continued  on  page  6 ) 


By  Barton  Crockett 

_ Senior  Editor _ 

MAHWAH,  N.J.  —  While  most 
companies  have  upped  network 
and  information  systems  (IS)  ex¬ 
penditures  over  the  past  couple 
of  years,  few  have  increased  their 
spending  as  much  as  United  Par¬ 
cel  Service  of  America,  Inc. 
(UPS). 

In  what  might  be  dubbed  the 
mother  of  all  IS  expansions,  UPS 
has  increased  its  annual  IS  budget 
over  the  past  five  years  from  $40 
million  to  $300  million  and  has 
expanded  the  number  of  IS  em¬ 


ployees  from  318  to  more  than 
1,400.  During  that  time,  UPS  de¬ 
veloped  a  suite  of  new  applica¬ 
tions  for  its  core  business  opera¬ 
tions  and  deployed  a  new  data 
network  that  supports  the  com¬ 
pany’s  far-flung  global  empire. 

Officials  said  the  expansion 
has  enabled  UPS  to  better  serve 
customers  in  the  competitive 
package  shipping  business.  Ob¬ 
servers  said  UPS  has  gone  from  a 
company  that  underinvested  in 
computing  and  networking  in  the 
early  1980s  to  one  that  is  trying 
( continued  on  page  63) 


WASHINGTON,  D.C.  —  For 
the  second  week  in  a  row,  Bell  At¬ 
lantic  Corp.  and  Pacific  Telesis 
Group  experienced  outages  relat¬ 
ed  to  Common  Channel  Signaling 
System  7  (CCS7),  triggering  still 
more  questions  about  the  vulner¬ 
ability  of  the  public  network. 

Experts  from  the  carriers,  two 
switch  vendors  and  Bell  Commu¬ 
nications  Research  —  the  re¬ 
search  arm  of  the  regional  Bell 
holding  companies  —  have 
teamed  up  and  are  working 
around  the  clock  to  investigate 
the  cause  of  the  outages. 


FCC,  Congress  to  examine 
problems;  users  worried 
about  network  vulner¬ 
ability.  See  pages  4,  6. 


Federal  Communications 
Commission  officials  are  also 
meeting  this  week  to  decide 
whether  to  open  an  investigation. 

Although  they  say  it  is  too 
soon  to  know  for  sure,  the  team 
of  experts  coordinated  by  Bell¬ 
core  has  zeroed  in  on  a  handful  of 
possible  causes  for  the  outages, 
including  software  bugs,  capacity 
limitations  of  network  equip¬ 


ment,  security  violations  and  the 
CCS7  protocol  itself. 

( continued  on  page  4 ) 
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Plethora  of  options  makes 
multiplexer  choice  tricky 


By  Daniel  Briere 
and  Bruce  Guptill 

Special  to  Network  World 

Choosing  a  T-l  or  T-3  multi¬ 
plexer  —  especially  as  an  an¬ 
chor  for  a  corporate  back 
bone  network  —  is  one 
of  the  more  impor¬ 
tant  decisions  a  net¬ 
work  manager  can 
make. 

The  selected  mul¬ 
tiplexer  not  only  dic¬ 
tates  the  type  of  con¬ 
trol  capabilities 
available  to  manage  backbone 
nets,  it  can  also  limit  future 


equipment  options. 

Recent  development  of  stan¬ 
dard  interfaces,  such  as  those 
for  frame  relay  and  Asynchro¬ 
nous  Transfer  Mode  (ATM), 
promise  to  make  it  possible 
to  mix  multiplexing 
equipment,  but  most 
multiplexers  are  still 
proprietary. 

Because  users 
may  be  tied  to  a  sin¬ 
gle  vendor  for  a  long 
time,  it’s  quite  natu¬ 
ral  for  them  to  have 
some  trepidation  over  which 
( continued  on  page  35 ) 


By  Barton  Crockett 

_ Senior  Editor _ 

CHICAGO  —  The  Board  of 
Trade  Clearing  Corp.  last  week 
disclosed  plans  to  cut  over  by 
year  end  an  LU  6.2-based  net  that 
will  enable  brokerage  firms  to 
submit  commodities,  futures  and 
options  trades  on-line  instead  of 
waiting  30  minutes  or  longer  to 
submit  them  in  batch  mode. 

The  network,  called  A  Real¬ 
time  Communication  System 
(ARCS),  will  be  linked  over  the 
next  two  years  to  new  trading  net¬ 
works  that  will  help  the  Chicago 
Board  of  Trade  move  to  a  paper¬ 
less  trading  environment. 

“Strategically,  [ARCS]  is  very 
important  for  the  success  of  auto¬ 
mated  systems  on  the  floor,”  said 
Richard  Baker,  vice-president  in 
charge  of  information  systems  at 
the  Clearing  Corp. 

“These  systems  are  important 
for  [providing  us  with  a]  competi¬ 
tive  advantage  in  worldwide  mar¬ 
kets,”  he  said. 

( continued  on  page  62 ) 


Pan  Am’s  outsourcing  plan 
grounded  by  Chapter  11 

Vendors  balk  on  bids  for  five-year,  $500m  deal 
until  airline’s  financial  future  becomes  more  clear. 


By  Wayne  Eckerson 

_ Senior  Editor _ 

NEW  YORK  —  Three  months 
ago,  Pan  American  World  Air¬ 
ways,  Inc.  revealed  it  was  on  the 
verge  of  finalizing  one  of  the  larg¬ 
est  outsourcing  deals  ever.  But 
now,  the  bankrupt  airline  has  put 
its  outsourcing  plans  on  the  back 
burner,  Network  World  has 
learned. 

Vendors  contending  for  the 
$500  million  outsourcing  con¬ 
tract  have  been  reluctant  to  com¬ 
mit  to  the  project  until  Pan  Am’s 
financial  future  becomes  clearer, 
said  Paul  Lawrence,  Pan  Am’s 
vice-president  of  information 
systems  (IS).  Pan  Am  filed  for 
Chapter  1 1  bankruptcy  in  Janu¬ 


ary,  and  since  then,  several  air¬ 
lines  and  travel  companies  have 
expressed  interest  in  purchasing 
all  or  part  of  its  assets. 

As  a  result,  Lawrence  said  in 
an  interview  last  week  that  he  has 
decided  to  put  the  outsourcing 
project  on  hold  until  after  Pan 
Am  submits  its  reorganization 
plan  in  September.  The  outcome 
of  the  filing  will  make  clear 
whether  Pan  Am  will  continue  to 
exist  in  its  current  form  or  be  re¬ 
structured  to  meet  the  needs  of 
creditors. 

The  first  mention  of  Pan  Am’s 
outsourcing  plans  came  in  early 
April  when  Robert  Wagner,  Pan 
Am’s  chief  information  officer  at 
( continued  on  page  62 ) 


RSA  blasts  NIST  standard 
for  signature  algorithms 

Proposal  would  force  vendors  to  retool  products. 


By  Ellen  Messmer 

Washington  Correspondent 

REDWOOD  CITY,  Calif  —  RSA 
Data  Security,  Inc.  last  week  at¬ 
tacked  a  government  proposal 
for  a  new  digital  signature  stan¬ 
dard,  labeling  it  an  albatross  for 
users  and  vendors. 

The  National  Institute  of  Stan¬ 
dards  and  Technology  (NIST) 
proposal,  which  is  a  variant  of  the 
ElGamal  signature  technique 
now  used  in  the  public  domain, 
would  require  vendors  to  retool 
their  products  to  support  the 
technology.  This  would  jeopar¬ 
dize  vendor  investments  in  RSA 
encryption  technology,  which 
has  become  a  de  facto  standard, 
company  officials  said. 


Public-key  digital  signature 
encryption  methods  permit  users 
to  add  their  own  encrypted  signa¬ 
ture  or  seal  to  encrypted  or  clear 
text  messages,  providing  a  means 
of  authentication  for  messages. 

In  the  opening  salvo  of  what  is 
likely  to  become  an  industry  bat¬ 
tle  against  the  proposed  federal 
standard,  Jim  Bidzos,  president 
of  RSA,  attacked  recent  congres¬ 
sional  testimony  by  Raymond 
Kammer,  deputy  director  at  NIST. 

Kammer  testified  that  use  of 
the  ElGamal  technology  would  be 
more  economical  for  the  govern¬ 
ment,  which  otherwise  would 
have  to  pay  royalties  for  utilizing 
commercially  available  public- 
( continued  on  page  63 ) 


Survey  shows  users  intent 
on  client/server  migration 


By  Eric  Smalley 

_ Senior  Editor _ 

FRAMINGHAM,  Mass.  —  A 
survey  of  Dun  &  Bradstreet  Soft¬ 
ware  customers  released  last 
week  show  that  a  majority  of  us¬ 
ers  will  invest  in  client/server  ap¬ 
plications  during  the  next  12 
months  despite  a  number  of  tech¬ 
nical  and  nontechnical  barriers. 

The  survey  was  conducted 
among  members  of  the  applica¬ 
tion  software  vendor’s  user 
group,  which  the  company  said 
represents  75%  of  the  Fortune 
500  companies.  More  than  two- 
thirds  of  those  surveyed  said  they 
plan  to  buy  or  build  client/server 
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systems  in  the  coming  year. 

Dun  &  Bradstreet  users  said 
client/server  systems  will  im¬ 
prove  access  to  information,  help 
reduce  processing  costs  and  aid 
in  distributing  processing  across 
the  network. 

But  the  survey  also  spotlight¬ 
ed  obstacles  to  the  implementa¬ 
tion  of  client/server  systems  —  a 
list  topped  by  nontechnical  con¬ 
cerns.  When  asked  to  identify  the 
largest  obstacle  to  adoption  of 
client/server  applications,  more 
than  34%  of  those  surveyed  cited 
implementation  costs. 

More  than  a  quarter  (26%)  of 
(continued  on  page  61) 


Briefs 


Saturn  exec  leads  factory  nets  show. 

A  top  official  of  Saturn  Corp.  will  discuss  the  compa¬ 
ny’s  advanced  manufacturing  network  initiatives 
during  the  Network  ITorW/Digital  Consulting,  Inc. 
(DCI)  Manufacturing  Networks  Conference,  to  be 
held  Aug.  12-14  in  Chicago.  Dave  Skiven,  Saturn’s 
manager  of  facilities,  systems  and  manufacturing 
integration,  will  present  the  keynote  address  at  the 
conference,  which  features  a  variety  of  sessions  on 
the  key  technology  and  management  concerns 
shaping  manufacturing  networks  today. 

The  conference,  which  also  includes  an  exhibitor 
showcase,  will  focus  on  such  issues  as  making  the 
business  case  for  open  networks,  computer-inte¬ 
grated  manufacturing,  factory  local-area  network 
strategies  and  concurrent  engineering.  It  includes 
speakers  from  the  Corporation  for  Open  Systems 
International,  Digital  Equipment  Corp.,  Electronic 
Data  Systems  Corp.,  General  Motors  Corp.,  Hughes 
Aircraft  Co.,  IBM  and  Johnson  &  Johnson. 

User  puts  out  call  for  net  audit.  The 

Commonwealth  of  Massachusetts  last  week  said  it  is 
seeking  to  hire  three  firms  to  perform  a  top-to-bot- 
tom  audit  of  its  network  equipment  and  services  in 
order  to  identify  billing  errors  and  overcharges.  The 
request  for  proposal  follows  a  less  extensive  audit 
the  state  performed  last  year  on  its  Centrex  services 
in  which  it  received  more  than  $6  million  in  credits 
from  New  England  Telephone  and  Telegraph  Co.  for 
billing  errors. 

This  year’s  RFP  calls  for  auditors  to  scrutinize 
Massachusetts’  switched  and  dedicated  voice  and 
data  services,  as  well  as  charges  for  leased  and  rent¬ 
ed  voice  and  data  communications  equipment.  The 
RFP  calls  for  a  three-year  contract  for  as  many  as 
three  firms;  fees  will  be  based  on  a  percentage  of 
savings  found  through  the  audit. 

AT&T  signs  Mexican  fiber  net  pact. 

AT&T  Network  Systems  Group  last  week  said  it 
signed  an  agreement  awarded  last  September  by 
Mexico’s  national  phone  company  to  build  a  major 
portion  of  a  fiber  network  that  will  link  54  locations 
nationwide.  Telefonos  de  Mexico  S.A.  de  C.V.  has 
signed  on  AT&T  to  provide  fiber-optic  cable  and  re¬ 
lated  components  and  AT&T  Network  Systems  Es- 
pana  to  supply  transmission  equipment.  Other  ven¬ 


dors  will  participate  in  the  project. 

The  new  network  will  include  13,500  km  (or 
roughly  8,400  miles)  of  fiber  cabling  and  will  signif¬ 
icantly  enhance  Mexico’s  long-distance  and  interna¬ 
tional  network  infrastructure  by  giving  users  higher 
quality  lines  and  faster  connection  speeds  than 
those  currently  supported.  The  project  is  scheduled 
to  begin  in  September  and  be  completed  in  1993. 

Network  General  to  buy  firm.  Network 
General  Corp.  last  week  said  its  has  signed  an  agree¬ 
ment  to  acquire  Progressive  Computing,  Inc.  (PCI), 
an  Oak  Brook,  Ill.,  maker  of  personal  computer- 
based  diagnostic  tools  for  wide-area  networks.  The 
pact  calls  for  Network  General  to  exchange  one  mil¬ 
lion  shares  of  its  stock  for  all  outstanding  PCI  stock, 
but  it  also  contains  a  contingency  clause  in  which 
PCI  may  terminate  the  agreement  if  Network  Gener¬ 
al’s  stock  price  dips  below  $6  a  share  by  the  time  the 
deal  is  finalized. 

Upon  completion  of  the  acquisition,  PCI  will  be¬ 
come  a  wholly  owned  subsidiary  of  Network  Gener¬ 
al.  Harry  Saal,  Network  General  president,  said 
PCI’s  expertise  in  such  areas  as  medium-  and  high¬ 
speed  WAN  testing  and  analysis  of  Integrated  Ser¬ 
vices  Digital  Networks  and  Signaling  System  7 
would  complement  Network  General’s  local-area 
network  diagnostic  strengths. 

PacBell  slates  ISDN  expansion.  Citing 
growing  demand  for  its  Centrex  Integrated  Systems 
Integrated  Services  Digital  Network  Basic  Rate  In¬ 
terface  (BRI)  service,  Pacific  Bell  last  week  an¬ 
nounced  plans  to  accelerate  deployment  of  the  of¬ 
fering.  Steve  Mickels,  Pacific  Bell’s  director  for 
ISDN,  said  the  carrier  would  equip  53  additional 
central  offices  serving  4.1  million  lines  to  support 
Centrex  Integrated  Systems  by  year  end.  Currently, 
the  service  is  supported  in  35  central  offices.  The 
carrier  said  175  central  offices  will  support  the  ser¬ 
vice  by  1994,  extending  the  total  to  7.5  million  lines 
—  equal  to  one-half  of  all  its  lines. 

Later  this  year,  Pacific  Bell  plans  to  file  a  tariff 
for  single-line  BRI  service,  Mickels  said.  This  would 
enable  small  and  midsize  businesses  without  Cen¬ 
trex  service  to  begin  using  BRI.  Today,  ISDN  BRI  is 
only  available  as  a  Centrex  enhancement  in  a  mini¬ 
mum  of  two  lines.  □ 
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NW  Bulletin 
Board.  Contact  us 
electronically.  Our 
BBS  lets  you  sub¬ 
mit  letters  to  the 
editor,  pass  on 
tips,  leave  change  of  address  re¬ 
quests,  interact  with  other  read¬ 
ers,  download  free  software  and 
hunt  for  jobs. 

Use  your  IBM,  Apple  or  other  mi¬ 
crocomputer  to  reach  the  BBS  at 
300  to  2,400  bit/sec  (8N1)  by  di¬ 
aling  (508)  620-1160  or  at 
speeds  up  to  9-6K  bit/sec  by  dial¬ 
ing  (508)  620-1178.  You  can 
speak  to  us  directly  by  calling 
(800)  622-1108. 

Article  reprints  (minimum  500 
copies)  can  be  obtained  from 
Donna  Kirkey,  Network  World, 
Inc.,  161  Worcester  Road,  Fra¬ 
mingham,  Mass.  01701-9172; 
(508)  875-6400. 


1980  Introduced  the  first  major  public  e-mail  service.  1985  Sprint  introduces  the  world's  first  virtual  private  network.  1987  Eight  million  F0NCARDssu  distributed  m  first  year. 


Too  much  capacity. 


Not  enough  capacity. 


NOW  YOU  CAN  AVOID  THE  THREE  BIGGEST 
MISTAKES  IN  DATA  COMMUNICATIONS. 


If  you’re  like  most  people,  some¬ 
times  you  send  huge  volumes  of  data. 
And  sometimes  next  to  none. 

That’s  why  Sprint’s®  Switched 
Digital  Sendees  make  so  much  sense. 
They  give  you  all  the  capacity 
you  need.  When  you  need  it.  Whether 


it’s  56  Kbps  for  file  transfer  or 
448  Kbps  for  videoconferencing. 
And  you  only  pay  for  the  time 
you  actually  use. 

And  we  carry  voice  and  data  on 
the  same  network.  Which  has  100% 
digital  switches.  And  100%  fiber 


optic  transmission.  Nationwide. 

So  you  get  the  reliability  you  need 
for  critical  data.  And  the  accuracy. 
All  for  the  price  of  a  voice  call. 

If  you’d  like  to  know  more,  just 
call  1-800-359-3302.  And  we’ll 
show  you  how  to  handle  big  volumes 


of  data.  Without  running  into  huge 
problems  with  your  overhead. 


C  1991  US  Sprint  Communications  Company  Limited  Partnership. 


1988  Sprint  awarded  40%  of  Federal  Telecommunications  System  2000  contract  First  to  deploy  SS7  nationwide.  1990  Sprint  announces  the  first  commercial  video  services  to  the  Soviet  Union. 


Peer-to-peer 
LAN  linked  to 
DOS-based  PCs 


By  Caryn  Gillooly 

_ Senior  Editor _ 

IRVINE,  Calif.  —  Gateway  Communica¬ 
tions,  Inc.  this  week  will  unveil  a  peer-to- 
peer  local-area  network  operating  system 
that  enables  as  many  as  1 5  DOS-based  per¬ 
sonal  computer  users  to  share  network 
services  and  to  exchange  files  and  elec¬ 
tronic  mail  without  a  dedicated  server. 

Gateway’s  Great  OS  network  operating 
system  will  provide  small  to  midsized  busi¬ 
nesses  with  an  affordable  LAN  software 
choice  while  giving  large  corporate  net  us¬ 
ers  an  economical  alternative  to  installing 
LAN  servers  in  remote  or  branch  offices. 

Great  OS  will  work  in  conjunction  with 
the  company’s  existing  LAN  adapters  and 
internetworking  products  to  provide  not 
only  standard  LAN  functionality  such  as 
file  and  print  services,  but  also  system 
management  functions  such  as  security, 
backup  capabilities  and  remote  terminal 
access. 

The  network  operating  system,  which 
will  be  sold  through  Gateway’s  resellers,  is 
an  OEM  version  of  the  Web  Corp.’s  Web 
peer-to-peer  operating  system. 

“This  year,  we  saw  a  big  opportunity  in 


the  LAN  [operating  system]  market  that 
was  not  being  addressed  by  Novell,  Micro¬ 
soft  [Corp.]  or  IBM,’’  said  Bert  Ott,  vice- 
president  of  sales  and  marketing  at  Gate¬ 
way,  based  here.  “That’s  the  main  reason 
we  brought  this  product  to  market.” 

Currently,  Great  OS  w'orks  only  with 
Gateway’s  G/Ethernet  and  G/EtherTwist 
LAN  adapters,  its  G/EtherTwist  AT  Hub 
Adapter  and  its  IBM  Systems  Network  Ar¬ 
chitecture,  X.25  and  Novell,  Inc.  Inter¬ 
network  Packet  Exchange  (IPX)  gateways, 
routers  and  bridges. 

The  reason  for  the  limited  support,  Ott 
said,  was  twofold:  to  satisfy  Gateway’s  cur¬ 
rent  customer  base  and  to  have  a  more 
controlled  hardware  foundation  for  the 
new  product. 

“We’ve  built  this  for  now  to  focus  on 
our  customers,”  he  said.  “And  with  a  new 
operating  system,  we  wanted  as  much  of  a 
( continued  on  page  63 ) 
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To  aid  in  the  investigation,  Bellcore  has 
sped  up  efforts  that  were  already  under¬ 
way  to  establish  a  network  test  bed  for  mul¬ 
tivendor  signal  transfer  points  (STP). 

According  to  Don  O’Rourke,  assistant 
vice-president  of  switching  technology 
analysis  at  Bellcore,  the  outages  may  be 
due  to  a  phenomenon  that  could  be  impos¬ 
sible  to  detect  by  examining  a  single  STP. 

Bell  Atlantic,  which  suffered  a  serious 
outage  two  weeks  ago  that  left  about  five 
million  customers  in  three  states  and  the 
District  of  Columbia  without  service  for 
nine  hours,  experienced  back-to-back  out¬ 
ages  on  Monday  and  Tuesday  of  last  week. 
The  outages,  which  knocked  out  local 
switched  service  in  Pittsburgh,  lasted  five 
hours  on  Monday  and  two  hours  on  Tues¬ 
day. 

Pacific  Bell  also  experienced  a  minor 
outage  last  week  that  blocked  25%  of 
switched  voice  calls  on  2.5  million  access 
lines  in  San  Francisco  for  five  minutes. 
Two  weeks  ago,  the  carrier  had  a  three- 
hour  outage  that  affected  about  three  mil¬ 
lion  customers  in  the  Los  Angeles  area.  An 
earlier  one-hour  outage  occurred  there  on 
June  10. 

The  source  of  the  problem 

All  the  network  outages  occurred  when 
STPs,  which  direct  messages  on  CCS7  net¬ 
works,  malfunctioned  and  began  to  over¬ 
load  the  network  with  error  messages,  in¬ 
hibiting  the  ability  of  the  signaling 
networks  to  set  up  and  route  calls,  accord¬ 
ing  to  O’Rourke. 


The  initial  STP  problems  that  triggered 
the  overloads  appear  to  have  been  differ¬ 
ent  in  each  case,  but  all  the  outages  in¬ 
volved  STPs  manufactured  by  DSC  Com¬ 
munications  Corp.  in  Plano,  Texas, 
O’Rourke  said. 

Both  Bell  Atlantic  and  Pacific  Bell  had 
stabilized  their  networks  by  last  Wednes¬ 
day  by  installing  software  into  the  STPs 
that  limits  the  number  of  error  messages 
that  can  go  out  on  the  network. 

There  are  a  number  of  plausible  scenar¬ 
ios  that  would  explain  the  outages, 
O’Rourke  said,  and  one  of  the  first  the 
team  is  examining  is  the  possibility  of  a 
software  glitch. 

“One  of  the  things  we’re  looking  at  is 
whether  there  were  any  recent  software 
upgrades  to  the  STP  that  may  have  con¬ 
tained  any  undetected  critical  code  er¬ 
rors,”  he  said. 

“We  think  this  is  unlikely  since  the  net¬ 
work  slowdowns  have  occurred  in  a  num¬ 
ber  of  different  software  configurations 
for  the  STP.  Nevertheless,  we  are  explor¬ 
ing  this  possibility,”  O’Rourke  said. 

A  Pacific  Bell  spokesman  said  the  STPs 
that  failed  in  Los  Angeles  used  Version 
03-01  software  and  the  STPs  that  failed  in 
San  Francisco  used  Version  03-07. 

Bell  Atlantic  said  it  had  different  ver¬ 
sions  of  the  software  in  the  STPs  that  failed 
and  all  of  its  software  was  of  an  earlier  ver¬ 
sion  than  that  used  by  Pacific  Bell. 

The  investigation  team  is  also  looking 
into  whether  the  STPs  might  have  some 
processing  limitation  that  would  cause 
them  to  overload  under  heavier  than  nor¬ 
mal  traffic  conditions  created  by  the  flood 
of  error  messages  mixing  with  normal  traf- 
( continued  on  page  6 ) 


FCC  looking  at  network  outages 


WASHINGTON,  D.C.  —  Federal  Com¬ 
munications  Commission  Chairman  Al¬ 
fred  Sikes  has  called  for  a  closed  meeting 
tomorrow  to  discuss  the  network  outages 
at  Bell  Atlantic  Corp.  and  Pacific  Bell  and 
to  determine  what,  if  any,  role  the  agency 
can  play  in  preventing  similar  problems 
in  the  future. 

At  that  meeting,  Sikes  will  evaluate 
the  information  the  FCC’s  Common  Car¬ 
rier  Bureau  has  learned  about  the  out¬ 
ages  through  on-site  inspections  of  the 
facilities  and  interviews  with  carriers. 
The  agency  will  then  decide  if  it  should 
proceed  with  a  formal  investigation. 

Even  before  the  outages  of  the  past 
two  weeks,  concerns  about  the  growing 
vulnerability  of  the  public  network  had 
been  increasing. 

In  Februrary,  FCC  Commissioner  Er¬ 
vin  Duggan  sent  a  memo  to  Sikes  urging  a 
comprehensive  review  of  net  security 
and  the  adoption  of  procedures  for  deal¬ 
ing  with  problems. 

In  the  memo,  Duggan  said  the  FCC  has 
been  ineffective  in  dealing  with  concerns 
about  network  reliability  because  the 
commission  lacks  standard  procedures 
for  handling  threats  or  outages. 

He  suggested  the  agency  institute  a 
broad  study  into  the  reliability  of  the  net¬ 
work,  establish  procedures  for  investi¬ 
gating  major  problems  and  create  field 
teams  to  explore  network  outages.  The 
teams  would  be  similar  to  those  used  by 
the  National  Transportation  Safety 
Board  to  investigate  airline  crashes. 

Sikes  has  yet  to  take  action  on  the 


memo,  but  an  aide  said  the  chairman  may 
make  a  statement  this  week  on  whether 
the  FCC  should  become  involved  in  inves¬ 
tigating  and  preventing  net  problems. 

Before  leaving  for  the  July  Fourth  re¬ 
cess,  Rep.  Edward  Markey  (D-Mass.)  sent 
Sikes  a  letter  expressing  concern  about 
the  network  outages,  requesting  the 
agency  submit  a  report  to  Congress  on 
the  matter  by  the  end  of  this  month. 

In  addition,  sources  say  that  Rep.  Bob 
Wise  (D-W.Va)  is  expected  to  hold  hear¬ 
ings  on  the  issue  as  soon  as  this  week. 

Concerns  about  network  problems 
were  also  raised  at  a  hearing  on  comput¬ 
er  and  network  security  two  weeks  ago 
when  the  initial  outages  occurred. 

“Whether  through  negligence  or  tech¬ 
nological  failure,  telecommunications  in 
the  nation’s  capital  broke  down,”  said 
Rep.  Dan  Glickman,  (D-Kan.),  author  of 
the  Computer  Security  Act  of  1987. 
“Computer  systems  are  not  being  pro¬ 
tected  adequately.” 

Some  observers  fear  future  outages 
could  be  more  serious  since  the  local  and 
long-distance  carriers  are  poised  to  in¬ 
terconnect  their  Common  Channel  Sig¬ 
naling  System  7  (CCS7)  nets  nationwide. 

Currently,  there  is  only  one  such  link, 
a  connection  between  the  CCS7  networks 
of  US  Sprint  Communications  Co.  and 
BellSouth  Corp.  However,  Bell  Atlantic 
expects  to  begin  linking  its  CCS7  network 
in  New  Jersey  and  parts  of  Pennsylvania 
to  those  of  the  major  long-haul  carriers 
next  month. 

—  Anita  Taff 
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AND  SWITCH. 


Introducing  the  EtherSwitch™  EPS-1500—  the  newest  addi- 

T I O  N  T  O  O  U  R  G  R  O  W I  N  G  EA  M  I  L_Y.  If  the  thought  of  boosting  your  Ethernet  LAN  throughput  600%  is  alluring,  take  a  close 
look  at  the  new  EtherSwitch  EPS- 1500  from  Kalpana.  "Through  our  innovative  Ethernet  switching  technology,  EtherSwitch  gives  you  an  immediate,  affordable 
new  alternative  that  increases  your  LAN  throughput  to  70  Mbit/s.  All  without  the  reconfiguration  problems  and  traffic  delays  of  bridges  and  routers.  Or  without 
the  high  cost  of  installing  FDDI.  ^You  simply  plug  EtherSwitch  into  your  existing  network.  And,  as  with  a  telephone  PBX,  instead  of  a  single  stream  of  data  being 
sent  one  packet  at  a  time,  you  get  simultaneous  transmission  of  multiple  packets  through  the  EtherSwitch.  I  hrough  our  ability  to  filter  and  forward  100%  of  all 
traffic  and  move  an  infinite  stream  of  back-to-back  packets  without  the  loss  of  a  single  packet,  you’re  assured  of  the  high  performance  needed  for  demanding  file 
server  and  network  applications.  .All  of  which  adds  up  to  true  Parallel  Networking.  With  EtherSw  itch  you  add  new  life  and  longevity  to  your  network.  ^You  also 
protect  hardware  and  software  investments  because  EtherSwitch  is  transparent  to  all  high-level  protocols  and  compatible  with  IEEE  802.3  standards.  F^lus  you’ll 
prepare  for  the  future.  As  network  demands  increase,  just  plug  another  EtherSwitch  into  your  LAN.  It’s  that  simple.  So  if  your  Ethernet  LAN  continues  to  be 
slowed  down  by  more  data  than  it  can  handle,  call  Kalpana  —  the  first  name  in  Parallel  Networking:  800-488-0775,  extension  #  10.  With  600%  more 

throughput,  we’re  committed  to  getting  you  off  the  hook. 


Kalpana 

The  Parallel  Networking  Company 


125  Nicholson  Lane,  San  Jose,  CA  95134  (408)428-1150 

EtherSwitch  is  atrademark  of  Kalpana  Inc. 


IBM,  Apple  deal  a 
boon  for  net  users 

continued  from  page  1 
a  network  consulting  practice  of  Ernst  & 
Young  in  Vienna,  Va.  “Apple  has  come  a 
long  way  in  the  connectivity  business,  but 
they  still  aren’t  quite  as  tightly  integrated 
into  the  IBM  world  as  they’d  like  to  be.” 

Apple  and  IBM  announced  that  they  had 
only  signed  a  letter  of  intent  for  the  joint 
development  efforts.  Actual  development 
is  contingent  on  the  completion  of  con¬ 
tracts  in  each  area,  which  is  expected  to  oc¬ 
cur  later  this  year.  New  products  stemming 
from  the  alliance  should  be  available  in 
two  or  three  years. 

In  the  networking  arena,  the  companies 
laid  out  a  two-pronged  strategy  for  inte¬ 
grating  Macintoshes  into  an  IBM  client¬ 
/server  network.  The  firms  will  “jointly 
develop,  market  and  support  networking 
and  communications  products  that  further 
extend  the  ability  of  the  Apple  Macintosh 
computer  to  operate  in  the  IBM  enterprise 
environment,”  the  companies  said  in  a 
prepared  statement. 

Neither  firm  would  provide  any  details 
on  the  products  to  be  developed.  However, 
an  Apple  spokeswoman  said  IBM  would 
market  some  Apple-developed  IBM  con¬ 
nectivity  products  but  it  has  not  yet  deter¬ 
mined  which  ones. 

Apple  recently  announced  software 
that  supports  IBM  3270  terminal-emula¬ 
tion  and  LU  6.2  sessions. 

Also,  the  firms  plan  to  develop  an  en¬ 
hanced  version  of  AIX,  IBM’s  version  of 
Unix,  that  would  run  Macintosh  as  well  as 
AIX  applications  and  use  the  Macintosh  or 
Open  Software  Foundation  Motif  user  in¬ 
terface.  The  new  version  of  AIX  will  run  on 
computers  ranging  from  entry-level  Ma¬ 
cintoshes  to  high-end  IBM  RISC  Sys¬ 
tem/6000  servers.  Apple  will  also  use  the 
new  RISC  chip  in  future  Macintoshes  in¬ 
tended  to  run  the  new  version  of  AIX,  the 
spokeswoman  said. 

The  companies’  object-oriented  soft¬ 
ware  efforts  may  also  ease  multivendor 
networking  through  portability  of  applica¬ 


tions.  Apple  and  IBM  plan  to  form  a  new 
software  company  that  will  develop  an 
“open  systems  software  platform  based  on 
object-oriented  technology”  that  will  run 
on  machines  from  laptops  to  servers.  This 
common  platform  will  support  a  new  gen¬ 
eration  of  applications,  as  well  as  current 
OS/2,  AIX  and  Macintosh  applications. 

Analysts  said  the  announcements  will 
give  Apple  more  credibility  among  corpo¬ 
rate  users  and  should  result  in  a  tighter  in¬ 
tegration  into  IBM  networks. 

“They  have  claimed  IBM  connectivity 
for  a  while,”  said  Shirley  Hunt,  LAN  indus¬ 
try  analyst  with  Dataquest,  Inc.,  a  consul¬ 
tancy  in  San  Jose,  Calif.  “A  lot  of  people 
disagreed  with  them  on  that.” 

The  agreement  could  result,  for  exam¬ 
ple,  in  IBM  NetView  support  for  Macintosh 
networks  and  IBM  OfficeVision  support  for 
Macintoshes. 

Network  Strategies’  Held  said  the  AIX 
announcement  fits  with  Apple’s  strategy  to 
become  a  bigger  player  in  the  software 
market.  “They  really  want  to  be  hardware- 
independent,”  he  said.  “One  way  to  do 
that  is  to  start  getting  into  the  Unix  base.” 

According  to  Hunt,  the  agreement 
could  improve  IBM’s  multivendor  network 
position.  “There  are  a  lot  of  Macintoshes 
out  there  that  need  to  be  networked  to 
[IBM]  systems.  That’s  an  opportunity  for 
IBM,”  she  said. 

Users  were  also  enthusiastic  about  the 
IBM-Apple  alliance.  “It  would  be  great  for 
us  if  this  deal  goes  through,”  said  Michael 
Descoteau,  network  specialist  at  Markem 
Corp.  in  Keene,  N.H.  His  company  has 
about  200  Macintoshes  and  is  in  the  pro¬ 
cess  of  replacing  two  IBM  mainframes  with 
IBM  Application  System/400s. 

“We’d  need  to  connect  [the  Macin¬ 
toshes]  to  the  AS/400s,”  he  said.  “We’re 
now  using  [Andrew  Corp.]  KMW  [adapter] 
boards  to  connect  the  Macs  to  the  main¬ 
frames  for  file  transfer,  but  it’s  not  at  all 
fast,  and  it’s  not  really  interactive  with  the 
users.”  □ 

Senior  Editors  Caryn  Gillooly  and 
Eric  Smalley  contributed  to  this  report. 
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Telecom  SWAT  team 
tackles  CCS7  mystery 

continued  from  page  4 
fic  signaling,  O’Rourke  said. 

Because  all  of  the  outages  began  be¬ 
tween  9  a.m.  and  1 1:30  a.m.,  some  have 
speculated  that  the  disruptions  might  have 
been  caused  by  a  clock-triggered  virus. 
O’Rourke  said  the  investigating  team  does 
not  think  a  virus  caused  the  outages.  He  is 
also  skeptical  that  there  is  anything  wrong 
with  the  CCS7  protocol  itself. 

“We  don’t  really  suspect  the  protocol  it¬ 
self,  but  what  we  have  to  do  is  assure  our¬ 
selves  that  every  network  node,  especially 
the  STP,  has  correctly  implemented  the 
protocol,  including  all  of  its  security, 
routing  and  congestion  mechanisms,” 
O’Rourke  said. 

If  the  cause  of  the  network  problems  is 
traced  to  DSC’s  equipment  or  software, 
other  carriers  such  as  Ameritech,  which 
also  has  DSC  STPs  in  its  network,  could  be 
at  risk. 

US  Sprint  Communications  Co.  and  MCI 
Communications  Corp.  also  use  DSC 
equipment  in  their  nets,  although  both  car¬ 
riers  said  they  use  earlier  versions  of  the 
software  than  those  under  investigation  in 


the  RBHC  nets.  AT&T  uses  its  own  STPs. 

The  CCS7  outages  have  unnerved  some 
observers  because  of  fears  that  as  carriers 
begin  to  interconnect  CCS7  networks,  out¬ 
ages  could  spread,  causing  a  catastrophic 
nationwide  failure. 

“We  are  only  now  beginning  to  realize 
that,  as  nice  as  this  [SS7]  stuff  is,  we  have  a 
loaded  gun  to  our  heads,”  said  Paul  Kir- 
van,  a  principal  with  Paul  Kirvan  and  Asso¬ 
ciates,  a  consulting  firm  in  Turnersville, 
N.J.,  specializing  in  telecommunications 
disaster  recovery. 

Carrier  officials  disagree,  saying  they 
have  put  fire  walls  in  place  that  would  pre¬ 
vent  network  outages  from  spreading.  US 
Sprint,  which  forged  the  nation’s  first  link 
between  local  and  long-distance  carrier 
signaling  networks  by  tying  its  CCS7  net¬ 
work  to  BellSouth  Corp.’s,  says  adequate 
safeguards  are  in  place. 

“The  fact  that  there  is  interconnection 
doesn’t  automatically  mean  a  problem 
could  spread  throughout  the  network,” 
said  Tony  Alotto,  director  of  network  stra¬ 
tegic  planning  at  US  Sprint.  He  said  there 
are  physical  and  software-based  mecha¬ 
nisms  that  would  allow  each  carrier  to  iso¬ 
late  a  failure  before  it  spreads  to  another 
network.  □ 


Recent  BOC  outages  worry  users 


By  Maureen  Molloy 

_ Staff  Writer _ 

The  recent  spate  of  network  outages 
at  Bell  operating  companies  has  left  us¬ 
ers  worried  about  the  increasing  vulnera¬ 
bility  of  the  U.S.  public  network  and 
heightened  their  demands  that  carriers 
beef  up  network  redundancy  and  disaster 
recovery  plans. 

The  outages  suffered  by  Bell  Atlantic 
Corp.  and  Pacific  Telesis  Group  —  appar¬ 
ently  involving  their  Common  Channel 
Signaling  System  7  (CCS7)  networks  — 
have  especially  worried  users  who  rely 
heavily  on  the  public  switched  network 
for  mission-critical  applications. 

“As  we  begin  to  deploy  more  of  our 
most  important  applications  on  the 
switched  net,  availability  takes  on  much 
greater  significance,”  said  Gerard  Mon¬ 
day,  manager  of  corporate  information 
systems  at  J.C.  Penney  Company,  Inc. 

Monday  is  currently  developing  a  pilot 
application  using  Integrated  Services 
Digital  Network  Primary  Rate  Interface 
facilities  from  a  local  exchange  carrier  to 
link  J.C.  Penney  retail  outlets  to  the  com¬ 
pany’s  data  center.  The  application  will 
enable  the  stores  to  communicate  more 
cost-effectively  than  through  leasing 
multiple  T-l  lines. 

“It’s  understandable  to  have  prob¬ 
lems  in  implementing  any  new  technol¬ 
ogy  [such  as  CCS7],  but  the  number  of 
outages  reported  in  the  last  few  weeks  is 
more  than  I  feel  comfortable  with,”  Mon¬ 
day  said. 

Although  the  Pennsylvania  Depart¬ 
ment  of  Transportation  in  Franklin  was 
outside  the  area  affected  by  Bell  Atlan¬ 
tic’s  problems  last  week,  the  department 
is  nonetheless  worried  about  service  in¬ 
terruptions. 

“We  are  most  concerned  about  why  it 
takes  Bell  Atlantic  so  long  to  determine 
the  cause  of  its  [CCS7]  problems,”  said 
Jerry  Grabigel,  the  department’s  tele¬ 
communications  manager.  “Users  would 
like  to  know  exactly  what  causes  these 


[incidents]  and  what  the  carriers  are  do¬ 
ing  to  prevent  them  from  recurring.” 

One  user  said  the  regional  Bell  hold¬ 
ing  companies  should  test  new  software 
more  thoroughly  before  implementing  it 
in  their  networks.  “We  need  to  see  better 
quality  control  on  the  part  of  the  RBHCs, 
whether  it’s  their  own  software  that’s 
added  to  the  network  or  software  provid¬ 
ed  by  a  third  party,”  said  Jim  Yeip,  senior 
telecommunications  analyst  for  Federal- 
Mogul  Corp.  in  Southfield,  Mich. 

Yeip  said  he  fears  that  service  disrup¬ 
tions  like  those  recently  suffered  by  the 
two  BOCs  will  continue  —  and  possibly 
increase  in  severity.  “With  sophisticated 
networks,  problems  seem  to  spread 
quicker,  are  tougher  to  isolate  and  are 
more  difficult  to  correct,”  he  added. 

Most  users,  however,  believe  the  jar¬ 
ring  magnitude  of  the  outages  will 
prompt  the  BOCs  to  fortify  each  switch  in 
their  nets  and  proceed  more  carefully 
with  future  network  upgrades. 

“This  incident  is  as  devastating  to  Bell 
Atlantic  as  the  AT&T  outage  was  [in  Janu¬ 
ary  1990],  so  I’m  confident  they  won’t  let 
it  happen  again,”  said  Patricia  Graham, 
vice-president  of  networking  at  Mellon 
Bank  Corp.  in  Pittsburgh. 

Mellon  Bank  was  one  of  about  five  mil¬ 
lion  customers  affected  by  the  Bell  Atlan¬ 
tic  outage,  which  disrupted  service  for  as 
long  as  nine  hours. 

Phil  Evans,  telecommunications  di¬ 
rector  at  FMC  Corp.  in  Dallas,  said  he  be¬ 
lieves  outages  will  decrease  as  the  tech¬ 
nology  matures. 

“It’s  still  new,  and  like  any  other  new 
program,  you’re  bound  to  run  into  insid¬ 
ious  glitches  during  deployment,”  he 
said.  “Many  of  us  users  have  enjoyed  the 
efficiencies  of  CCS7  in  the  form  of  lower 
communications  costs  and  increased 
quality,  and  have  tended  to  take  this  com¬ 
plex  technology  for  granted.”  □ 

Senior  Editor  Bob  Wallace  contribut¬ 
ed  to  this  report. 
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P.O.  Box  21348  •  Tulsa,  Oklahoma  74121 


Need  LAN-to-LAN 
Connectivity  With 
Frame  Relay  ■ 
Right  Now? 

You  Need  WilPAK 

Only  WilTel  has  WilPAK,  the  industry's  first  frame 
relay,  fast-packet  service  for  data  networking. 

WilPAK  delivers  dynamically  allocated  bandwidth 
on  demand  for  greater  LAN-to-LAN  connectivity. 
That  means  faster  response  times  and  significant 
savings.  And  WilPAK  frees  you  from  the  fixed 
bandwidth  constraints  of  alternative  architectures, 
supporting  momentary  data  bursts  at  rates  up  to  256 
Kbps  or  1.024  Mbps. 

WilPAK.  Cutting-edge  technology  available  today. 
It's  why  more  business  people  are  turning  to  WilTel. 


■Tuns  Up  Technology 

1-800-642-2299 


Vi 


«  m 


„  .  - 
rv.„4-  •  • 

liv, 

Til« 


wt wsa'i 


\ 

I  t 

[  / 

I  m 

**  .  :<  / 


"  '  v 


HP’s  new 

Tl/Datacom  test  set 
takes  the  confusion 
out  of  network 


When  there’s  a  network  prob¬ 
lem,  you  have  to  know  where 
to  point  your  finger  and  who  to 
call-fast.  The  HP  37711A  test  set 
clearly  isolates  T1  and  datacom 
problems,  and  tells  you  whether 
it’s  your  equipment  or  the  carrier. 
And  it  has  built-in  V.35,  RS-232, 
RS-449  and  T1  interfaces,  with 
an  easy  upgrade  to  fractional-Tl 
testing  when  you  need  it.  All  in 
one  compact  package. 

The  HP  3771 1A  doesn’t  just 
make  BER  measurements  and 
give  you  the  data.  It  shows  you 
what’s  going  on.  The  graphics 
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display  stores  weeks  of  error 
performance  data.  You  can 
visually  spot  problems  by  mon¬ 
itoring  T1  clock  slips  and  out-of- 
spec  pulse  shapes,  and  see 
datacom  control-circuit  timing 
relationships  in  high  resolution. 
There’s  even  an  RS-232  break¬ 
out  box  to  help  you  track  down 
configuration  problems. 

So,  if  you’re  looking  for  better  T1 
and  datacom  troubleshooting, 
call  1-800-752-0900*  Ask  for 
Ext.  2154,  and  find  out  how  the 
HP  37711A  helps  put  your  finger 
on  the  problem. 

*  In  Canada  call  1-800-387-3867,  Dept  424. 


INDUSTRY  UPDATE 

VENDOR  STRATEGIES,  MARKET  TRENDS  AND  FINANCIALS 


Study  foresees  rocketing 
acceptance  of  info  imaging 

Predicts  the  market  will  grow  by  350%  annually. 

By  Ellen  Messmer 

Washington  Correspondent 


“MCl’s  senior  officers  were 
easily  convinced  that  they 
should  not  take  a  parochial 
view  that  MCl’s  way  is  better 
than  Telecom*USA’s  way. 
Telecom*USA  was  about  as 
unique  a  company  as  there 
was  in  the  telephone  industry.” 

Steven  Sheldon 

Vice-president, 

Telecom’USA,  Inc.  integration 
MCI  Communications  Corp. 

Richardson,  Texas 

MCI  melds  nets  with 
Telecom*USA  unit 

MCI  eliminates  70%  of  unit’s  leased  lines,  moves 
to  support  Telecom*USA  fiber  net,  applications. 

By  Bob  Brown 

Senior  Editor 


William  Rahe  Jr.  has 

been  named  to  the  newly  cre¬ 
ated  position  of  director,  pri¬ 
vate-line  and  data  services 
marketing  at  Cable  &  Wire¬ 
less  Communications, 
Inc.,  a  Vienna,  Va.,  long-haui 
carrier. 

Rahe  will  be  responsible 
for  managing  and  developing 
Cable  &  Wireless’  private  net¬ 
work  and  managed  data  ser¬ 
vices.  Previously,  Rahe  was  a 
consultant  for  CWC  Managed 
Data  Services,  serving  as  act¬ 
ing  vice-president  for  engi¬ 
neering  and  operations. 

Karl  Hoenig  has  been 
named  president  and  chief  ex¬ 
ecutive  officer  of  telecom¬ 
munications  equipment  dis¬ 
tributor  Tel  Plus  Communi¬ 
cations,  Inc.,  one  of  Siemens 
AG’s  U.S.  companies. 

Hoenig  comes  to  Tel  Plus, 
which  is  based  in  Boca  Raton, 
Fla.,  from  Siemens  in  Munich, 
Germany,  where  he  was  re¬ 
sponsible  for  worldwide  prod¬ 
uct  marketing  for  mid-range 
private  branch  exchanges.  He 
succeeds  Hans  Schromm, 
who  is  returning  to  Germany 
to  assume  an  as  yet  unnamed 
position  at  Siemens. 

Bruce  Simpson,  formerly 
vice-president  of  finance  and 
administration,  has  been 
named  president  of  Tigon,  a 
voice  messaging  sendee  pro¬ 
vider.  Simpson  replaces  John 
Beletic,  who  stepped  down 
for  one  year  to  serve  on  the 
boards  of  several  compan¬ 
ies.  □ 


SILVER  SPRING,  Md.  —  The 
latest  study  from  the  Association 
for  Information  and  Image  Man¬ 
agement  (AIIM)  predicts  that  the 
information  imaging  industry 
will  grow  from  a  $  3  •  5  billion  mar¬ 
ket  today  to  more  than  $  1 2  bil¬ 
lion  by  1995. 

The  report,  in  which  Deloitte- 
Touche  surveyed  86 1  users,  stat¬ 
ed  that  the  market  will  grow  at  a 
rate  of  more  than  350%  annually 
due  to  users  desire  to  eliminate 
vast  amounts  of  paper  and  im¬ 
prove  customer  service. 

The  survey  found  that  respon¬ 
dents  spend  an  average  of 
$849,000  per  year  on  imaging 
products.  Based  on  input  from 
the  trade  group’s  vendors  and 
user  members,  the  report  stated 
that  electronic  imaging  systems 
now  account  for  37%  of  informa¬ 
tion  and  image  management  pur¬ 
chases  and  will  account  for  72% 
of  all  imaging  revenue  by  1995. 

Purchases  of  micrographics 
equipment,  which  represent  40% 
of  the  industry,  are  expected  to 
shrink  to  15%  of  the  expected 
$12  billion  imaging  market  by 
1995. 


organizations,  such  as  banks  and 
insurance  firms,  are  spending 
more  than  manufacturing  or  gov¬ 
ernment  users  on  imaging  prod¬ 
ucts  and  services.  The  services 
group  accounted  for  57%  of  the 
entire  $1.3  billion  in  electronic 
image  management  (EIM)  pur¬ 
chases  in  1990. 

“Banking  and  financial  re¬ 
spondents  indicate  that  a  primary 
objective  of  these  purchases  is  to 
improve  customer  service,”  the 
report  stated.  And  the  need  to  im¬ 
prove  transaction  processing  is 
the  driving  force  behind  the  large 
EIM  purchases. 

Banking  and  financial  firms 
are  also  leading  the  charge  in  EIM 
purchases.  EIM  software  and 
computer-based  systems,  which 
compress  a  scanned  image  for 
storage  and  retrieval,  are  being 
used  for  transaction  processing. 

EIM  is  expected  to  dominate 
the  industry  by  1995. 

The  AIIM  report  concluded 
that  the  top  three  reasons  for  the 
manufacturing,  services  and  gov¬ 
ernment  sectors  to  make  large 
EIM  purchases  are  improving  rec¬ 
ord  access  time,  providing  better 
customer  service  and  improving 
control  over  paper-intensive 
processing.  □ 


RICHARDSON,  Texas  —  MCI 
Communications  Corp.’s  integra¬ 
tion  of  its  own  network  with  the 
Telecom*USA,  Inc.  net  it  ac¬ 
quired  almost  a  year  ago  is  pro¬ 
ceeding  as  planned,  according  to 
an  official  overseeing  the  project. 

The  interconnection  of  MCI 
and  Telecom*USA  central  offices 
will  enable  MCI  customers  to  use 
services  offered  by  either  carrier, 
and  will  also  provide  MCI  with 
added  fiber  facilities  to  support 
customer  data. 

MCI  announced  plans  to  buy 
Telecom*USA,  then  the  fourth- 
largest  U.S.  long-haul  network 
provider,  for  $1.25  billion  in 
April  1990  (“MCI  stages  $  1.25b 
Telecom*USA  buyout,”  NW, 
April  16,  1990).  The  deal,  which 
resulted  in  Telecom*USA  being 
merged  into  MCI,  was  finalized 
last  August. 

The  acquisition  was  designed 
to  help  MCI  better  compete  with 
AT&T  and  US  Sprint  Communica¬ 
tions  Co.  by  expanding  its  cus¬ 
tomer  base  among  small  and  mid¬ 
sized  businesses,  where  Tele- 
com*USA  captured  a  healthy 
amount  of  business.  While  Tele- 
com*USA’s  net  was  based  mostly 
on  leased  capacity,  MCI  coveted 
the  Atlanta-based  carrier’s  3,000 
miles  of  fiber-optic  cable. 

“MCI  stands  to  benefit  from 
the  Telecom*USA  acquisition  be¬ 
cause  of  Telecom*USA’s  success 
in  small  business  markets,”  said 
Daniel  Briere,  president  of  Tele- 
Choice,  Inc.,  a  Montclair,  N.J., 
consultancy.  “But  that  will  only 
hold  true  if  MCI  can  figure  out 
how  to  integrate  the  networks  so 
both  MCI  and  Telecom*USA  ser¬ 
vices  can  be  offered  nationwide. 
They  haven’t  done  that  yet.” 

But  MCI  is  getting  close. 

Upon  making  the  acquisition, 


the  company  formed  a  team  of 
MCI  and  Telecom*USA  employ¬ 
ees  to  oversee  the  integration  of 
the  two  carriers’  networks.  Ac¬ 
cording  to  Steven  Sheldon,  MCI’s 
vice-president  of  Telecom*USA 
integration  here  and  previously 
Telecom*USA’s  vice-president  of 
engineering,  the  effort  to  blend 
the  two  carriers’  Signaling  Sys¬ 
tem  7-based  nets  has  exceeded 
his  expectations,  considering  the 
enormity  of  the  task. 

So  far,  about  40%  of  the  traffic 
traveling  over  what  was  Tele- 
com*USA’s  net  has  been  trans¬ 
ferred  to  MCI’s  net  and  the  rest  is 
scheduled  to  be  migrated  to  MCI’s 
net  by  the  end  of  the  first  quarter 
of  1992,  Sheldon  said. 

In  doing  so,  MCI  has  been  able 
to  eliminate  about  70%  of  Tele- 
com*USA’s  leased  capacity, 
which  has  resulted  in  significant 
cost  savings  to  the  carrier,  he 
added. 

“To  our  customers,  this 
means  MCI  is  running  much  more 
efficiently,”  Sheldon  said. 
“Where  we  still  need  to  lease,  the 
combined  buying  power  of  MCI 
and  Telecom*USA  enables  us  to 
reduce  costs,  too.” 

With  the  leased  lines  disposed 
of,  MCI  can  focus  on  melding  the 
Telecom*USA  fiber  into  its  net¬ 
work  and  modifying  software  on 
its  central  office  switches  to  sup¬ 
port  services  and  applications  de¬ 
veloped  by  Telecom*USA. 

Among  these  services  will  be 
Telecom*USA’s  Star  Card,  a  trav¬ 
el  card  that  provides  customers 
with  access  to  services,  such  as 
voice  messaging.  MCI’s  Preferred 
Service  for  small  business  cus¬ 
tomers  has  already  incorporated 
some  of  these  features. 

To  support  the  consolidation 
of  the  two  carriers’  network  ca¬ 
pacity,  MCI  is  upgrading  the  ge- 
( continued  on  page  22 ) 
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The  study  also  said  services 


INDUSTRY  BRIEFS 


DCA  sells  off  10NET  LAN  unit.  Digital  Communica¬ 
tions  Associates,  Inc.  last  week  said  it  has  sold  its  10NET 
Communications  business  unit  to  Tiara  Computer  Systems,  Inc. 
for  $2.5  million.  DCA  also  said  it  purchased,  for  an  undisclosed 
sum,  a  10%  stake  in  Tiara,  a  Mountain  View,  Calif.,  vendor. 

The  sale  marks  DCA’s  exit  from  the  local-area  network 
operating  systems  market  just  four  years  after  DCA  snapped  up 
10NET  in  August  1987  for  about  $11.1  million. 

Andrei  Glasberg,  Tiara’s  chief  executive  officer,  said  10NET 
will  enable  it  to  offer  resellers  a  full  range  of  LAN  products. 

A  company  spokesman  said  DCA  sold  off  the  unit  because  its 
products  did  not  match  customer  requirements.  DCA’s  peer-to- 
peer  network  operating  system  and  LAN  adapters  are  focused 
primarily  on  small  and  midsize  companies,  while  DCA’s 
microcomputer- to-mainframe  business  specializes  in  3270  soft¬ 
ware  and  gateways  to  IBM  hosts. 

Chipcom  forms  European  arm.  Chipcom  Corp.,  a 
Southborough,  Mass.,  maker  of  intelligent  wiring  hubs,  recently 
established  a  new  subsidiary  in  London  dedicated  to  the  sales 
and  marketing  support  of  Chipcom’s  products  abroad.  Chipcom 
Europe  B.V.  will  be  responsible  for  developing  a  distribution 
network  comprising  value-added  resellers  and  systems  integra¬ 
tors  in  Africa,  Europe  and  certain  Middle  Eastern  countries.  It 
will  also  establish  subsidiaries  in  France,  Germany  and  the  U.K. 

Peter  Hammond  will  be  the  managing  director  of  the 
European  outfit. 

About  35%  of  Chipcom’s  1990  revenue  was  derived  from 
sales  in  the  areas  to  be  covered  by  Chipcom  Europe.  □ 
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The  end  of  the  road 
for  overcharges. 

V  '  ^ 


AT&T  Corporate  Calling  Card 
Essential  to  the  business  on  the  move. 


Not  all  pay  phones  automatically  connect  you  with  AT&T.  At  some, 
operator  service  companies  you’ve  never  even  heard  of  can  charge 
you  two  to  three  times  the  AT&T  price*  But  when  your  employees 
use  the  AT&T  Corpomte  Calling  Card,  you  can  be  sure  they’re 
using  the  quality  AT&T  network  for  all  their  long 
distance  calls.  That  means  you’re  protected  from  the 
higher  rates  charged  by  some  unfamiliar  operator 
service  companies.  And  you’re  getting  the  quality 
AT&T  service  you  want  and  prices  you  expect. 

You  can  also  earn  the  maximum  AT&T  discount, 
because  AT&T  offers  savings  on  calling  card  usage 
with  our  interstate  volume  discount  plans  such 
as  AT&T  PRO™  WATS  and  MEGACOM*  WATS. 


Cost  control.  Another  AT&T  advantage. 


For  more  information  about  the  AT&T  Corpomte 
Calling  Card,  call  your  AT&T  Account  Executive  or 

1  800  222-0400,  ext.  2150. 


•Based  on  a  comparison  of  hilled  charges  and  surcharges 
of  alternate  operator  service  companies. 

©  1991.  AT&T. 


Is  AT&T 

The  right  choice. 


TELECOMMUNICATIONS 

CARRIER  SERVICES,  CENTREX,  CPE,  WIRING  SYSTEMS  AND  BYPASS 


Worth  Noting 


“T 

JLt’s  no  longer 
a  question  of  whether 
users  will  implement 
ISDN,  it’s  a  question 
of  when  they  will  use 
it.” 

Ian  Angus 

President 

Angus  TeleManagement  Group 
Pickering,  Ontario 


Barrier 

Watch 

AT&T  Network  Systems 

Group  recently  said  it  will  cut 
the  interval  needed  to  fill  tele¬ 
phone  companies’  growth  or¬ 
ders  —  adding  additional  ca¬ 
pacity  to  an  exisiting  switch  — 
from  27  weeks  to  14  weeks. 

The  company  also  an¬ 
nounced  it  has  reduced  by 
25%  the  time  required  to  engi¬ 
neer  and  install  a  5  ESS  digital 
central  office  switch  in  a  new 
location. 

A  5ESS  switch  configured 
to  support  as  many  as  20,000 
lines  can  now  be  set  up  and  op¬ 
erational  in  approximately  30 
weeks. 

The  two  changes  will 
streamline  the  engineering, 
furnishing  and  installation  re¬ 
quired  with  5ESS  orders.  In 
addition,  they  will  reduce  the 
amount  of  time  telephone 
companies  require  in  order  to 
offer  5ESS  switch-based  ser¬ 
vices  to  users. 

AT&T  was  able  to  make 
these  changes  by  preconfigur¬ 
ing  switch  modules  that  repre¬ 
sent  those  most  frequently  or¬ 
dered  by  telephone  compa¬ 
nies. 

Carriers  that  order  one  or 
two  preconfigured  modules 
can  have  them  installed  within 
the  reduced  interval.  Compa¬ 
nies  that  order  three  or  more 
preconfigured  modules,  or 
one  requiring  a  unique  config¬ 
uration,  can  be  accommodat¬ 
ed  in  a  slightly  longer  interval. 

AT&T  Network  Systems’ 
customers  have  pressed  AT&T 
to  reduce  order-to-service  in¬ 
tervals  by  using  preconfigured 
modules,  said  Greg  Terry, 
AT&T  Network  Systems’  busi¬ 
ness  and  product  manage¬ 
ment  director.  □ 


AT&T  plans  to  start  PCN 
service  trials  in  3  cities 

Asks  FCC  for  permission  to  test  technology. 


By  Anita  Taff 

Washington  Bureau  Chief 

WASHINGTON,  D.C.  —  AT&T 
is  exploring  the  possibility  of  of¬ 
fering  a  personal  communica¬ 
tions  network  (PCN)  service  and 
recently  asked  the  Federal  Com¬ 
munications  Commission  for  per¬ 
mission  to  start  experimenting 
with  the  technology. 

AT&T  is  the  first  long-distance 
carrier  to  consider  offering  a  PCN 
service,  although  about  50  other 
companies,  including  several  re¬ 
gional  Bell  holding  companies, 
cable  television  operators  and 
specialty  PCN  firms,  have  already 
applied  for  permission  to  trial  the 
service. 

AT&T  had  previously  an¬ 
nounced  interest  in  providing 
PCN  equipment  but  had  been  si¬ 
lent  on  the  issue  of  providing  PCN 
services.  US  Sprint  Communica¬ 
tions  Co.  is  evaluating  the  possi¬ 
bility  of  offering  PCN,  while  MCI 
Communications  Corp.  has  no 
announced  plans  for  the  service. 

PCN  is  a  wireless,  digital  tech¬ 
nology  that  can  support  voice  and 
data  communications  as  well  as 
advanced  network  capabilities 
such  as  Signaling  System  7.  Un¬ 
like  traditional  cellular  service, 
PCN  is  a  complete  network  archi¬ 
tecture  and  could  be  used  instead 
of  the  RBHCs’  local  loop. 

An  AT&T  PCN  service  could  be 
tied  into  the  carrier’s  long-dis¬ 
tance  network  to  provide  end-to- 


end  digital  connectivity  for  users 
in  cities  served  by  the  PCN  offer¬ 
ing.  If  all  standards  issues  are  re¬ 
solved,  AT&T  could  also  link  up 
with  other  firms’  PCN  networks. 

Unlike  most  other  PCN  trials, 
AT&T  is  proposing  to  test  the 
technology  in  the  6-GHz  frequen¬ 
cy,  which  is  much  higher  than  the 
1 .7-GHz  to  2.3-GHz  range  used  in 
other  trials.  An  AT&T  spokesman 
said  the  carrier  already  holds  a  li¬ 
cense  in  the  6-GHz  range  and 
wants  to  determine  whether  the 
service  can  be  offered  there. 

AT&T  stated  in  its  PCN  appli¬ 
cation  that  it  wants  to  conduct  a 
three-year  trial  in  Atlanta,  Bos¬ 
ton  and  Los  Angeles.  This  would 
allow  AT&T  to  test  the  equipment 
and  technical  performance  of  the 
network  service  while  determin¬ 
ing  the  types  of  services  users 
want. 

The  trial  would  be  conducted 
in  three  phases.  The  first,  sched¬ 
uled  to  last  10  months,  would 
cover  software  and  hardware  de¬ 
velopment  and  testing  as  well  as 
development  of  techniques  need¬ 
ed  to  share  the  6-GHz  frequency 
with  users  of  other  wireless  tech¬ 
nologies  without  interference. 

Phase  2,  scheduled  to  last  14 
months,  will  be  a  small-scale  field 
trial  in  one  city  to  further  test 
software  and  hardware.  Installa¬ 
tion  of  equipment  in  the  three  cit¬ 
ies  for  the  final  phase  will  also  be- 
( continued  on  page  22 ) 


WASHINGTON  UPDATE 


BY  ANITA  TAFF 

TWo  Tariff  12  revisions  await  FCC  approval. 

AT&T  is  awaiting  approval  from  the  Federal  Communications 
Commission  to  reduce  minimum  annual  charges  on  two  more 
Tariff  12  deals.  AT&T  has  proposed  lowering  the  guaranteed 
charges  on  General  Electric  Co.’s  deal  by  about  1%  and 
reducing  charges  for  MasterCard  International,  Inc.  by  about 
3%. 

The  carrier  said  the  change  in  GE’s  deal  was  required 
because  of  the  firm’s  revision  of  its  outage  credits  and  basic 
charge  —  a  nonusage-based  fee  paid  by  users  for  fixed  network 
facilities  under  Tariff  12.  AT&T  said  the  changes  to  Master¬ 
Card’s  deal  reflect  a  reduction  in  usage  charges. 

AT&T  raised  some  eyebrows  in  April  when  it  proposed 
cutting  by  6l%  the  minimum  annual  charge  on  Bridgestone/ 
Firestone,  Inc.’s  Tariff  12  deal.  The  drastic  cut  was  necessary, 
AT&T  said,  because  the  firm  was  having  severe  financial 
difficulties  and  could  not  meet  the  guaranteed  annual  payments. 

Opponents  complained  about  the  extent  of  the  change, 
saying  it  undermined  AT&T’s  assertions  that  discounted  prices 
offered  under  Tariff  1 2  were  made  possible  by  volume  and  term 
commitments  from  users.  After  examining  the  request,  the  FCC 
allowed  AT&T  to  cut  Bridgestone/Firestone’s  charges.  □ 


Domino’s  exec  finds 
new  ways  to  deliver 

Telecom  chief  Dan  Gonos  champions  change 
by  rallying  for  caller  ID  inside,  outside  his  company. 


% 


As  telecommunications 
manager  for  Domino’s 
Pizza,  Inc.,  Dan  Gonos 
created  a  strategic  plan  to  imple¬ 
ment  new  calling  services,  win¬ 
ning  the  support  of  the  decentral¬ 
ized  company’s  top  management 
as  well  as  most  of  its  1,000  fran¬ 
chise  owners  nationwide. 

In  addition,  Gonos  has  given 
Domino’s  a  high  profile  in  the 
telecommunications  industry 
through  his  efforts  to  help  found 
the  National  Centrex  Users  Group 
and  his  active  role  in  the  Michigan 
Telecommunications  User 
Group.  He  also  testified  before 
state  regulators  on  the  need  for 
caller  identification  service. 

Gonos  recently  spoke  with 
Network  World  Senior  Editor 
Bob  Wallace  about  the  challenges 
he  and  other  telecommunica¬ 
tions  managers  face  today,  the 
importance  of  user  groups  and 
the  need  for  changes  in  user-ven¬ 
dor  relationships. 


As  a  high-profile  user,  it’s  very 
difficult  to  keep  the  wraps  on  any¬ 
thing  leading  edge  for  very'  long. 
So  it’s  important  to  sell  and  im¬ 
plement  quickly  in  order  to  keep 
a  competitive  edge.  In  compari¬ 
son,  a  smaller  company  with  a 
low  profile  can  operate  compara¬ 
tively  undetected. 


Dan  Gonos 


What  are  the  toughest 
challenges  facing  you  as  a 
telecommunications  manag¬ 
er  for  a  high-profile  national 
company? 

The  toughest  challenges  are 
internal.  We’re  an  operation  with 
a  large  number  of  franchises,  and 
our  style  of  management  is  de¬ 
centralized. 

Developing  an  idea  is  only  half 
the  equation;  the  other  half  is  try¬ 
ing  to  sell  the  idea  to  the  organi¬ 
zation  and  the  franchisees.  It’s  a 
wide  and  diverse  audience. 


Why  is  it  important  for 
Domino's  to  have  such  a  high 
profile  in  the  telecommuni¬ 
cations  industry? 

It’s  important  because  we’re 
in  something  of  a  unique  posi¬ 
tion.  Although  as  an  aggregate, 
we’re  large,  and  any  one  of  our 
pieces  seems  relatively  small 
compared  to  other  organizations. 
We  need  to  be  treated  as  both  a 
big  company  and  a  small  compa¬ 
ny.  It’s  sometimes  difficult  to 
make  vendors  understand  that. 

( continued  on  page  62 ) 
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BRITISH  AEROSPACE 
FLIES  WHH  GDC. 

British  Aerospace  chose  General  DataComm  to  link  its  vast  resources  and  increase  operational  efficiency  through 
an  integrated  voice,  data,  and  video  Wide  Area  Network. 

This  was  no  mean  feat  considering  British  Aerospace  is  one  of  the  world’s  largest  manufacturing  companies  with 
1 25,000  employees  throughout  Europe  and  North  America. 

General  DataComm ’s  world  class  ✓ 

networking  capabilities  provide  ~ 

an  integrated  solution.  This 
includes  digital  and  analog 
access  products,  networking  multi¬ 
plexers  for  high-speed  backbone  links,  and 
a  state-of-the-art  integrated  network 
management  system. 

And,  because  network  reliability  is 

critical,  General  DataComm  provides  British  Aerospace  with  facilities 
management:  a  wise  business  strategy  because  it  enables  them  to  implement  a  24-hour 
network  operation,  cost-effectively,  with  complete  back-up  resources. 

For  British  Aerospace,  the  General  DataComm  network  means  annual  savings  of  over  a  million 
dollars.  But  what  is  strategically  more  important  to  British  Aerospace  is  the  significant  increase  in  efficiency  and 
productivity  throughout  the  organization. 

British  Aerospace  is  impressed  by  our  technology,  expertise,  and  no-nonsense  style.  We  think  you  will  be,  too. 

General  DataComm ’s  world  class  networks  connect  businesses  and  telephone  companies  in  more  than  60  countries. 

To  connect  with  GDC,  call  1-203-792-0542.  In  North  America,  call  toll-free  1-800-7774005. 

General  DataComm 


IS 


WORLD  CLASS  NETWORKING 


WORLD  HEADQUARTERS  1-203-574-1118  HONG  KONG  852-833-6779  CANADA  1416498-5100  AUSTRALIA  61-2-956-5099  UNITED  KINGDOM  44-734-774868 

EUROPE.  AFRICA,  MIDDLE  EAST  HEADQUARTERS  33-1-30570200  JAPAN  81-33-862-1730 
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Firm  dumps  terrestrial  net 
for  dependability  of  VSATs 

Mid-American  to  link  40  remote  sites  in  10  states. 

By  Eric  Smalley 

Senior  Editor 


“Clients  don’t  want  to  be 
constrained  to  leased  T-1 
facilities.  If  that’s  all  you 
can  address,  you’ve  got  a 
problem.” 


Daniel  Warmenhoven 

Chairman  and  CEO 

Network  Equipment  Technologies,  Inc. 

Redwood  City,  Calif. 


NET  explains  role  of 
LWX  packet  engine 

Exec  hints  device  may  support  IBM’s  Advanced 
Peer-to-Peer  Networking  to  handle  SNA  routing. 


By  Paul  Desmond 

Senior  Editor 


BT  North  America,  Inc. 

recently  announced  it  will 
market  a  full  range  of  video- 
conferencing  products  and 
services  in  the  U.S  for  multina¬ 
tional  user  companies. 

Initially,  the  firm  will  sell 
two  video  coder/decoders 
(codec).  The  VC  2100  sup¬ 
ports  videoconferencing  at 
speeds  ranging  from  5oK  to 
2M  bit/sec  as  well  as  near 
broadcast  quality  video,  BT 
North  America  said.  The  VC 
2200  supports  dial-up  video- 
conferencing  at  up  to  128K 
bit/sec. 

Both  codecs  are  available 
now.  The  VC  2100  costs 
$44,000,  while  the  VC  2200 
costs  $42,000. 

DataComm  Manage¬ 
ment  Sciences,  Inc.  of  East 
Norwalk,  Conn.,  recently  un¬ 
veiled  the  SFI-256  Satellite  Fi¬ 
ber  Optic  Interface,  which 
provides  a  fiber-optic  inter¬ 
face  for  the  company’s  MTRX 
family  of  matrix  switches. 

The  SFI-256  supports  a  fi¬ 
ber  link  between  MTRX  Satel¬ 
lite  units,  which,  in  turn,  sup¬ 
port  the  physical  attachments 
for  devices  linked  to  the  ma¬ 
trix  switch. 

Using  fiber  cable  as  op¬ 
posed  to  standard  twisted  pair 
extends  from  4,000  feet  to 
more  than  eight  miles  the  total 
distance  between  data  termi¬ 
nal  equipment  and  data  com¬ 
munications  equipment  at¬ 
tached  to  a  matrix  switch. 

The  SFI-256  is  scheduled  to 
be  available  next  month  for 
$9,555.  □ 


CANAL  WINCHESTER,  Ohio 
—  Mid-American  Waste  Systems, 
Inc.,  a  rapidly  growing  waste 
management  company,  has 
turned  to  Scientific-Atlanta,  Inc. 
for  a  $3  million  VSAT  network  to 
link  40  remote  sites  scattered 
across  10  states. 

The  very  small  aperture  termi¬ 
nal  net,  to  be  completed  next 
month,  will  replace  Mid-Ameri¬ 
can’s  existing  terrestrial  leased- 
line  network.  The  company 
found  the  VSAT  option  to  be  much 
more  efficient  than  running  land 
lines  out  to  a  landfill  at  the  edge 
of  town. 

“If  you  run  landfills  and  waste 
management  companies,  you 
tend  not  to  be  located  in  the  cen¬ 
ter  of  town,”  said  Michael  Patton, 
vice-president  of  information 
systems  for  Mid-American.  “Con¬ 
sequently,  the  quality  of  your  ter¬ 
restrial  lines  tends  to  suffer.” 

When  the  network  is  installed, 
each  remote  site  will  be  equipped 
with  a  1.8-meter  satellite  dish 
connected  to  a  four-port  control 
unit.  Each  port  can  be  connected 
to  a  separate  computer,  and  the 
network  can  handle  three  proto¬ 
cols  at  one  time. 

Each  Mid- American  site  has  ei¬ 
ther  an  IBM  Application  Sys- 


MAYNARD,  Mass.  —  Digital 
Equipment  Corp.  recently  un¬ 
veiled  the  first  products  of  the  Ap¬ 
plication  Control  Architecture 
(ACA)  blueprint  it  announced 
last  December  that  defines  how 
to  build  links  between  applica¬ 
tions  running  on  different  com¬ 
puter  systems. 

The  new  products,  dubbed 
ACA  Services,  provide  facilities 
for  handling  communications  be¬ 
tween  separate  applications  run¬ 
ning  on  DEC  VMS-  or  Ultrix-based 
machines. 

The  new  offerings  are  part  of 
DEC’S  Network  Application  Sup¬ 
port  architecture  for  application 
integration. 

ACA  Services  is  used  to  forge 
links  between  applications,  such 
as  integrating  plant  operations 
for  manufacturers  or  merging  in¬ 
formation  from  separate  applica¬ 
tions  into  compound  documents 


tem/400  or  a  System/36  that 
communicates  with  the  other 
sites  using  the  Synchronous  Data 
Link  Control  protocol.  Mid- Amer¬ 
ican  is  installing  an  asynchro¬ 
nous  net  that  will  connect  micro¬ 
computers  at  each  site  over  the 
VSAT  network.  The  asynchro¬ 
nous  net  will  provide  the  compa¬ 
ny  with  the  means  for  implement¬ 
ing  electronic  messaging, 
according  to  Patton. 

Mid-American  is  a  highly  de¬ 
centralized  company  with  the 
majority  of  its  applications  pro¬ 
cessed  at  remote  sites,  he  added. 

Mid- American  will  also  reduce 
its  costs  by  centralizing  its  sys¬ 
tems  management,  limiting  the 
number  of  support  personnel  to 
five.  The  technical  support  staff 
manages  the  company’s  remote 
minicomputers  over  the  network 
using  customized  systems  man¬ 
agement  applications. 

Improving  the  quality  of  data 
transmissions  is  not  the  only  ben¬ 
efit  of  moving  to  a  VSAT  network, 
Patton  said. 

“To  gain  equivalent  perfor¬ 
mance  with  land  lines  would  be 
more  expensive,  even  at  only  40 
sites,”  he  said.  “As  the  number  of 
sites  goes  up,  that  break-even 
point  gets  better  because  we  can 
spread  some  fixed  costs  over 
those  sites.”  □ 


in  an  office  environment. 

The  software  has  two  compo¬ 
nents.  The  first  is  the  Developers 
Kit,  which  consists  of  object-ori¬ 
ented  tools  that  help  program¬ 
mers  incorporate  ACA  Services’ 
communications  features  into  ex¬ 
isting  applications.  The  other  is  a 
Runtime  License,  which  is  soft¬ 
ware  that  runs  on  each  participat¬ 
ing  computer  and  keeps  track  of 
links  between  applications. 

With  the  Developers  Kit,  users 
can  register  applications  as  au¬ 
thorized  to  use  ACA  Services  and 
capable  of  being  invoked  by  other 
applications.  No  application  code 
modifications  are  required,  ac¬ 
cording  to  DEC. 

Applications  communicate 
with  one  another  using  remote 
procedure  calls  (RPC),  such  as 
the  Open  Software  Foundation’s 
(OSF)  RPC.  Optional  directory 
services,  such  as  the  OSF’s  or 
Open  Systems  Interconnection 
/ continued  on  page  61) 


FRAMINGHAM,  Mass.  —  In 
the  wake  of  its  announcement  of 
a  new  packet-switching  module 
for  the  IDNX  T-1  multiplexer, 
Network  Equipment  Technol¬ 
ogies,  Inc.  (NET)  recently 
mapped  out  some  of  the  long¬ 
term  implications  of  the  device. 

Daniel  Warmenhoven,  NET 
chairman  and  chief  executive  of¬ 
ficer,  said  in  a  recent  interview 
with  Network  World  here  that 
the  company’s  new  LAN/WAN 
Exchange  (LWX)  will  be  the  foun¬ 
dation  for  several  new  IDNX  fea¬ 
tures,  including  Systems  Network 
Architecture  routing  and  the  In¬ 
tegrated  Services  Digital  Network 
Q.931  signaling  protocol. 

The  LWX’s  packet  engine  and 
routing  capabilities  make  it  com¬ 
plementary  to  high-performance 
routers  used  to  link  local-area 
networks  in  a  building  or  campus 
setting,  Warmenhoven  said, 
while  the  packet  engine  will  en¬ 
able  users  to  make  more  effective 
use  of  backbone  bandwidth. 

The  LWX  is  a  packet-switching 
module  that  fits  into  an  IDNX  T-1 
multiplexer,  enabling  the  IDNX 
to  support  both  packet-switched 
traffic,  such  as  frame  relay,  and 
its  traditional  circuit-switched 
traffic  (“IBM  fortifies  FEPs;  NET 
adds  new  router,”  NW,  June  24). 
It  also  runs  routing  software  from 
Cisco  Systems,  Inc.  to  support 
multiprotocol  LAN  traffic. 

Over  time,  the  LWX  will  be  the 
foundation  upon  which  NET  will 
support  some  form  of  SNA  rout¬ 
ing.  Although  Warmenhoven 
would  not  disclose  how  the  LWX 
will  route  SNA,  he  hinted  that  it 
would  be  based  on  IBM’s  Ad¬ 
vanced  Peer-to-Peer  Networking 
(APPN).  That  would  be  a  depar¬ 
ture  from  the  way  Cisco  and  other 
router  vendors  support  SNA. 


Cisco,  for  example,  encapsu¬ 
lates  SNA  Synchronous  Data  Link 
Control  packets  in  Internet  Pro¬ 
tocols  before  shipping  them 
across  a  backbone.  Cisco  is  also 
working  with  Brixton  Systems, 
Inc.  on  software  that  will  enable  a 
Cisco  router  to  emulate  an  SNA 
PU  Type  4  device.  This  would  let 
it  route  SNA  data  without  encap¬ 
sulation  and  provide  more  rout¬ 
ing  options. 

“I  am  not  a  supporter  of  the 
direction  that  Cisco  has  adopted 
[for  supporting  SNA],”  Warmen¬ 
hoven  said.  Reroute  times  around 


Selina  Lo 


failed  links  are  not  fast  enough  to 
keep  sessions  from  being  lost 
when  the  encapsulation  method 
is  used  in  large  SNA  nets,  he  said. 
And  a  PU  4  capability,  currently 
deployed  on  IBM  front-end  pro¬ 
cessors,  would  require  complex 
system  configuration  and  would 
be  too  risky  to  run  on  a  router 
that  is  not  optimized  for  redun¬ 
dancy. 

“I  would  lean  much  more  to¬ 
ward  the  APPN  type  of  architec¬ 
ture  for  that  kind  of  solution,”  he 
( continued  on  page  22 ) 


DEC  rolls  out  ASA  Services 
to  integrate  applications 

By  Paul  Desmond 

Senior  Editor 
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Have  you  noticed  that  standards  designed 
to  simplify  your  life,  often  complicate  it  instead? 

That’s  the  way  it  is  with  twisted-pair  wiring. 

In  the  long  run,  managing  your  network  improves. 
But  in  the  short  run  —  implementation  —  that’s  where 
the  worries  come  in. 

Which  is  where  3Com  comes  in,  too.  3Com® 
adapters  and  hubs  let  you  adopt  twisted-pair  wiring 
without  adopting  worries  about  compatibility,  flexi¬ 
bility  and  reliability. 

3Com  adapters  are  compatible  with  every  major 
network  operating  system  as  well  as  all  your  PC 
platforms.  And  they  are  compatible  with  your  pre¬ 
standard  10BASE-T  hubs.  So  the  investments  you’ve 
made  already  are  protected. 

What’s  more,  all  3Com  adapters  are  network 
manageable.  And  you’ll  find  installing  them  is  sim¬ 
ple.  They  come  with  a  complete  set  of  diagnostic 
tools  to  guide  you  every  step  of  the  way. 

And  once  installed,  they  stay  installed.  All  3Com 
EtherLink®  adapters  come  with  a  limited  lifetime 
warranty.  But  with  2.5  million  adapters  shipped,  and 
a  mean  time  between  failures  of  over  70  years,  it’s 
a  safe  bet  you’ll  never  have  to  call  for  help. 

3Com  hubs  are  equally  worry-free.  \bu  never 
have  to  worry  about  accommodating  different  media 
on  the  same  network.  With  3Com  hubs  you  can 
mix  and  match  10BASE-T  with  coax  or  fiber-optic 
modules.  You  can  also  choose  3Com  hubs  that  are 
network  manageable. 

What’s  more,  when  you  put  3Com  hubs  and 
adapters  together,  you  gain  even  more  peace  of  mind. 
They  not  only  work  together  seamlessly,  when  you 
use  the  MultiConnect®  model  hub  your  data  travels 
farther  than  with  other  10BASE-T  hubs. 

So  why  worry?  Just  call  l-800-NET-3Com 
Dept.  D6593  for  your  free  brochure  “Worry-Free 
10BASE-T.” 

Even  your  most  twisted  questions  have  a  simple 
answer. 


3Com 

We  network  more  types  of  systems 
to  more  types  of  systems™ 


That’s  a  seat  at  SynOptics’  free  “The 
Evolution  of  the  Token  Ring  Enterprise” 
seminar. 

A  seminar  absolutely  packed  with 
valuable  information  about  managing 
non-SNA  networks  and  devices  in  an 
SNA  environment. 

We’ll  explore  topics  like  leveraging 
NetView™  to  manage  Ethernet®  and 
FDD1  LANs.  And  look  at  how  internet¬ 
works  can  extend  the  reach  of  your 
SNA  network. 

The  seminar  will  be  led  by  network¬ 
ing  experts  from  SynOptics,  a  world 


Free  Token  Ring  Seminars 

July  16 

Arlington  ,VA 

July  17 

Rosemont,  IL 

July  18 

Dallas, TX 

July  23 

Irvine,  CA 

July  24 

Universal  City,  CA 

July  25 

Scottsdale,  AZ 

July  30 

San  Francisco,  CA 

July  31 

Seattle,  WA 

Sept  10 

New  York,  NY 

Sept  11 

Boston,  MA 

Sept  12 

Hartford,  CT 

Sept  13 

Toronto,  ONT 

Sept  17 

Ottawa,  ONT 

Sept  18 

Detroit,  Ml 

Sept  19 

Atlanta,  GA 

leader  in  LAN  integration  and  manage¬ 
ment  with  well  over  a  million  network 
nodes  installed. 

It’s  a  half-day  seminar.  You  can 
choose  a  morning  or  afternoon  session, 
complete  with  breakfast  or  lunch.  But 
be  forewarned,  seats  (a  bit  more  com¬ 
fortable  than  the  one  you  see  here)  are 
very  very  limited.  So  call  the  toll-free 
number  below  to  reserve  yours  today 

^SynOptics 


Seats  are  limited,  so  reserve  yours  today  Call  1-800-PRO-NTWK. 


SynOpticsCommunications.lnc  .4401  Great  America  Parkway.  PO  Box  58185.  SantaClara.CA95052-8185  ©  1991  SynOpticsCommunications.  Inc.  Names  indicated  by  TM  or®  are  trademarks  or  registered  trademarks  of  their  respective  holders. 


LOCAL  NETWORKING 

PC  AND  TERMINAL-TO-HOST  LANS,  GATEWAYS  AND  MICRO  COMMUNICATIONS  PRODUCTS 


Amnet,  Inc.  last  week  in¬ 
troduced  a  Novell,  Inc.  Net¬ 
Ware  router  for  its  Nucleus 
7000  Series  wide-area  net¬ 
work  packet  switch.  The  Nu¬ 
cleus  7000  Series  provides  dy¬ 
namic  and  adaptive  routing,  as 
well  as  load  balancing. 

The  router  is  an  Ethernet  or 
token-ring  add-in  module  with 
NetWare  routing  software. 
Amnet’s  Novell  LAN  router 
module  will  be  available  in 
September  and  will  cost 
$2,950. 

VisionWare,  Ltd.,  of 

Leeds,  England,  has  signed  an 
OEM  agreement  with  FTP 
Software,  Inc.,  of  Wakefield, 
Mass.,  for  FTP’s  Transmission 
Control  Protocol/Internet 
Protocol  microcomputer  soft¬ 
ware.  VisionWare  sells  micro- 
computer-to-host  integration 
software  including  a  Microsoft 
Corp.  Windows  interface  to 
Unix  host  systems. 

MT.  XINU,  Inc.,  a  devel¬ 
oper  of  Unix  and  Macintosh 
operating  system  software, 
last  week  spun  off  its  Xinet  di¬ 
vision.  As  a  separate  compa¬ 
ny,  Xinet  will  sell  MT.  XINU’s 
Apple  Computer,  Inc.  Macin- 
tosh-to-Unix  connectivity 
software.  The  software  in¬ 
cludes  K-A  Share  6.0,  which  al¬ 
lows  a  Unix  system  to  act  as  an 
AppleShare  file  server  and  a 
Network  File  System  gateway 
for  Macintosh  computers. 

Former  MT.  XINU  Presi¬ 
dent  Robert  Kridle  is  now 
president  of  Xinet.  Deborah 
Sherrer  has  assumed  the  role 
of  president  for  MT.  XINU.  □ 


UB  will  add 
RISC-based 
hub  modules 

By  Eric  Smalley 

Senior  Editor 

SANTA  CLARA,  Calif.  —  Un- 
germann-Bass,  Inc.  has  an¬ 
nounced  plans  to  develop  a  line 
of  Reduced  Instruction  Set  Com¬ 
puter  (RlSC)-based  bridging  and 
routing  modules  for  the  compa¬ 
ny’s  Access/One  net  hub. 

One  of  the  paired  processors 
on  each  card  will  be  used  to  pow¬ 
er  a  high-performance  switched 
backplane  architecture  in  the 
hub. 

The  Enterprise  Hub  cards  will 
have  two  Intel  Corp.  i960  RISC 
processors  —  one  handling 
switching,  buffer  allocation  and 
flow  control  on  the  backplane 
and  another  handling  inter¬ 
networking  tasks  such  as  bridging 
and  routing,  according  to  Jaysh- 
ree  Ullal,  director  of  product 
marketing  at  Ungermann-Bass. 

The  vendor  will  offer  basic  in¬ 
ternetworking  cards  for  bridging 
Ethernet,  token-ring  and  Fiber 
Distributed  Data  Interface  net¬ 
works.  Software  upgrades  will 
add  routing  to  the  cards  as  well  as 
support  for  multiple  protocols. 

Ungermann-Bass  expects  to 
demonstrate  its  RISC-based  En- 


NEWYORK  —  Artisoft,  Inc.  re¬ 
cently  unveiled  a  version  of  its 
LANtastic  peer-to-peer  local-area 
network  operating  system  for  No¬ 
vell,  Inc.  NetWare  LANs  at  the  re¬ 
cent  PC  Expo  show  here. 

LANtastic  for  NetWare  works 
in  conjunction  with  NetWare  Ver¬ 
sion  2. 1 5  or  higher  to  enable  any 
personal  computer  on  a  NetWare 
LAN  to  act  as  a  server  and  share 
printers,  hard  drives,  tape  back¬ 
ups  and  applications  with  client 
workstations  without  routing  re¬ 
quests  through  a  NetWare  server. 

“LANtastic  for  NetWare  pro¬ 
vides  a  low-cost,  easy-to-use  so¬ 
lution  to  Novell  users  wanting  the 
features,  peripheral  sharing  and 
flexibility  of  a  peer-to-peer  net¬ 
work,’’  said  Jack  Schoof,  presi¬ 
dent  and  chief  executive  officer  of 
Artisoft,  based  in  Tucson,  Ariz. 

The  net  operating  system  is 
layered  on  top  of  NetWare  and 
uses  the  Network  Basic  I/O  Sys¬ 
tem.  While  operational,  client 
workstations  remain  fully  con- 


terprise  Hub  technology  at  the 
INTEROP  91  Conference  and  Ex¬ 
position  in  San  Jose,  Calif.,  this 
October  and  plans  to  make  prod¬ 
ucts  available  by  year  end,  ac¬ 
cording  to  Ullal. 

The  RISC  processors  power¬ 
ing  the  backplane  will  be  linked 
via  Ungermann-Bass’  PlusBus, 
which  consists  of  existing  physi¬ 
cal  lines  in  the  Access/One  hubs. 
The  backplane  will  operate  at  up 
to  320M  bit/sec  with  the  band¬ 
width  expanding  incrementally 
as  cards  are  added,  Ullal  said.  The 
current  Access/One  hub  uses  a 
10M  bit/sec  Ethernet  backplane. 

The  switching  architecture  of 
the  Enterpise  Hub  eliminates  the 
bottleneck  of  multiple  bridges 
and  routers  talking  to  one  pipe, 
which  occurs  on  Ethernet  back¬ 
planes  where  bandwidth  is  fixed, 
Ullal  said. 

Dedicating  a  RISC  processor 
to  each  card  to  manage  the  back¬ 
plane  allows  Ungermann-Bass  to 
distribute  key  functions,  such  as 
flow  control  and  congestion  con¬ 
trol,  to  the  backplane. 

The  added  horsepower  of  the 
RISC  processors  will  also  allow 
network  management  functions 
to  be  embedded  on  the  cards,  ac¬ 
cording  to  company  officials. 

In  addition  to  bridge  and  rout¬ 
er  cards,  Ungermann-Bass  plans 
to  offer  a  concentrator  card  in  the 
Enterprise  Hub  series. 

Specific  product  information 
and  pricing  have  yet  to  be  deter¬ 
mined.  □ 


nected  to  a  NetWare  server,  but 
they  also  operate  as  a  work  group 
within  that  LAN,  with  separate  de¬ 
vice  and  file-sharing  capabilities. 
Within  that  work  group,  each  cli¬ 
ent  can  be  either  a  client  or  a  serv¬ 
er  in  relation  to  devices  within 
the  group. 

One  benefit  of  running  LAN¬ 
tastic  for  NetWare  is  in  the  area  of 
printing  services.  Printing  has 
long  been  a  limitation  on  Net¬ 
Ware  LANs,  as  administrators  are 
hampered  to  the  number  of  print¬ 
ers  that  can  be  attached  to  the 
LAN  server.  With  Artisoft’s  net 
operating  system,  however,  each 
machine  in  the  peer-to-peer  envi¬ 
ronment  can  support  as  many  as 
five  printers. 

“With  our  product,  you  can 
put  printers  anywhere  on  the  net¬ 
work’’  and  put  any  number  of 
other  peripherals  on  the  net  as 
well,  a  company  spokesman  said. 

The  product  is  expected  to  be 
available  next  month  for  $499 
per  NetWare  net,  with  no  restric¬ 
tion  on  the  number  of  nodes  sup¬ 
ported.  □ 


Firm  unveils  peer-to-peer 
add-on  for  NetWare  LANs 

By  Caryn  Gillooly 

Senior  Editor 


Data  base  visionary 
reveals  LAN  thoughts 

Gupta  contends  data  base  management  systems 
will  be  prevalent  on  LANs  sometime  after  1995. 


% 


Client/server  comput¬ 
ing,  especially  as  it  ap¬ 
plies  to  local-area  net¬ 
work-based  SQL  servers,  is 
emerging  as  one  of  the  key  tech¬ 
nologies  for  building  enterprise¬ 
wide  information  systems. 

Umang  Gupta,  president  and 
chief  executive  officer  of  GUPTA 
Technologies,  Inc.,  spoke  with 
Network  World  West  Coast  Bu¬ 
reau  Chief  Timothy  O’Brien 
about  the  factors  influencing  the 
evolution  of  the  new  data  base 
technology. 

Based  in  Menlo  Park,  Calif., 
GUPTA  Technologies  is  a  leading 
software  developer  offering  a 
family  of  graphical  front-end 
tools,  as  well  as  SQL  data  base 
servers  and  gateways.  Last 
month,  GUPTA  Technologies  an¬ 
nounced  Quest,  a  front-end  data 
access,  query  and  reporting  tool 
for  use  with  many  leading  SQL 
data  bases. 


At  a  recent  DB/Expo  con¬ 
ference  in  San  Francisco,  you 
said  probably  only  5%  of 
LANs  have  data  base  servers. 
Considering  all  the  discus¬ 
sions  about  client/server 
computing,  why  do  you  think 
user  acceptance  of  SQL  in  the 
LAN  environment  is  moving 
so  slowly? 

Let  me  use  an  analogy.  The 
VAX  was  announced  around 
1977.  Data  base  products  for  the 
VAX  were  not  generally  available 
until  1981  or  1982,  and  they 
really  didn’t  start  taking  off  until 
1985.  It  took  10  years  from  the 
advent  of  the  hardware  until 
there  was  reasonable  penetration 
and  proliferation  of  SQL  data 
bases  on  that  platform. 

Today,  70%  to  80%  of  all 
VAXes  have  some  kind  of  data 
base  engine  on  them,  mostly  an 
SQL  engine.  It  takes  a  while  to 
reach  the  level  where  most  of  a 
platform  has  been  populated  with 
a  data  base  management  system. 

The  way  I  look  at  it  is  the  net¬ 
work  is  the  computer  of  the 
1990s.  The  network  provides  a 
means  to  do  computation  in  a 
way  that  has  never  been  done  be¬ 
fore.  Instead  of  doing  computa¬ 
tion  on  a  single  machine,  net¬ 
works  will  be  used  since  portions 
of  the  applications  can  run  on  a 
personal  computer,  another  por¬ 
tion  on  a  server  and  another  por¬ 
tion  on  a  mainframe. 

So  the  question  then  becomes, 
when  will  80%  of  the  world’s  net¬ 


works  have  a  data  base  manage¬ 
ment  system?  My  personal  opin¬ 
ion  is  that  it  could  be  probably  as 
early  as  five  years  from  today,  in 
1995.  It  could  be  as  late  as  the 
end  of  this  decade. 

We  are  talking  of  long  cycles. 
Why  does  it  take  that  long?  Be¬ 
cause  inherently  data  base  man¬ 
agement  systems  require  some¬ 
body  to  program  and  develop 
them  in  a  way  that  is  organized 
into  forms,  rows  and  columns. 

It  involves  more  effort  in  the 
setting  up  of  data  for  the  applica¬ 
tion’s  usage  than  a  product  like  a 
spreadsheet  or  w'ord  processor, 
which  is  basically  a  stand-alone 
personal  productivity  program. 


Umang  Gupta 


In  this  10-year  or  five-year  cy¬ 
cle,  depending  on  whether  you 
are  a  pessimist  or  an  optimist,  we 
are  still  in  the  first  or  second 
year.  Users  of  our  LAN-based 
server  data  bases  are  very  early 
in  the  technology  cycle. 

There  are  probably  15,000  to 
20,000  data  base  servers  out 
there  today.  But  there  are  proba¬ 
bly  half  a  million  LANs  capable  of 
running  data  base  servers  —  a 
3%  to  4%  penetration.  Next  year, 
we  might  have  8%  or  10%  pene¬ 
tration.  In  1992,  it  might  grow  to 
1 5%  or  20%;  the  next  year  might 
be  25%. 

However,  the  numbers  we  are 
talking  about  for  potential  data 
base  servers  are  incredibly  huge 
when  you  consider  there  are 
about  a  million  LANs  today,  and 
in  five  years,  we  may  have  five 
million  LANs.  If  80%  of  these 
LANs  were  to  have  a  data  base 
server,  you  are  talking  about  four 
million  data  base  servers.  If  the 
average  price  for  a  data  base  serv¬ 
er  is  at  least  $1,000,  this  will  be 
(continued  on  page  18) 
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continued from  page  17 

a  $4  billion  market  in  data  base 
servers  alone. 

Then,  consider  that  there  will 
be  about  100  million  personal 
computers  connected  to  these 
LANs.  If  many  of  them  had  a 
front-end  query  tool,  like  our 
Quest,  selling  for  an  average 
price  of  $500,  you  are  talking 
about  another  few  billion  dollars. 
These  are  huge  numbers.  But  it 
will  take  a  while  to  get  there. 

What  are  the  biggest  chal¬ 
lenges  in  getting  there? 

There  are  three,  but  let’s  start 
with  the  one  everybody  talks 
about:  the  idea  that  data  base 
servers  are  going  to  take  off  when 
there  are  tools  available.  Clearly, 
tools  are  one  prerequisite.  But 
they  are  not  enough. 

The  whole  notion  of  SQL  has 
taken  data  base  management  fur¬ 
ther  along  because,  in  effect,  you 
don’t  request  an  entire  file  to  se¬ 
lect  out  the  records  you  want. 
With  SQL,  you  end  up  just  issuing 
an  SQL  statement  that  gets  you 
only  the  rules  of  data  you  want. 

So  there  is  more  performance, 
and  the  integrity  of  the  data  is 
better.  However,  achieving  that 
required  programming.  Tools 
will  change  that  because  people 
will  be  able  to  start  taking  advan¬ 
tage  of  these  data  bases  without 
doing  programming.  But  even  if 
you  have  all  the  tools  in  the 
world,  there  are  some  other  con¬ 
ditions  that  must  be  met  in  order 
to  have  client/server  technology 


truly  succeed.  One  of  those  is  the 
refinement  of  networking  tech¬ 
nology. 

How  often  does  a  network  go 
down  today?  I  don’t  know  the  ex¬ 
act  numbers,  but  I  know  one 
thing:  it  goes  down  more  often 
than  a  minicomputer  or  a  main¬ 
frame  does.  You  are  not  going  to 
run  your  critical  applications  on  a 
LAN  if  you  believe  it  might  go 
down  once  every  other  day. 

And  today,  all  you  do  is  move 
data  back  and  forth.  What  hap¬ 
pens  when  you  want  to  start  mov¬ 
ing  video  or  other  graphical  me¬ 
dia?  You  need  more  bandwidth. 
It’s  one  thing  to  have  a  network 
comprised  of  LANs  internet- 
worked  in  a  single  location,  but 
not  all  corporations  work  that 
way.  General  Motors  [Corp.j  has 
200  plants  and  offices  all  over, 
even  in  Brazil. 

Today,  I  can  download  or 
upload  software  from  a  LAN  to  a 
mainframe  at  maybe  56K  bit/sec, 
which  is  the  most  common  lease 
line  I  can  get.  But  56K  bit/sec  is 
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not  enough  for  some  cooperative 
processing  applications.  What 
might  be  required  is  2M  or  4M 
bit/sec.  So  a  second  condition 
necessary  to  make  client/server 
technology  really  explode  is  the 
network  —  its  bandwidth,  its  reli¬ 
ability  and  its  robustness. 

The  third  requirement  to 
make  client/server  technology 
truly  explode  is  more  education. 
Most  people  are  used  to  writing 
applications  in  C,  COBOL  or  even 
dBASE.  Well,  not  all  program¬ 
mers  have  learned  how  to  write 
applications  under  a  graphical 
user  interface  like  [Microsoft 
Corp.’s]  Windows  instead  of  the 
old  character-based  systems. 
That  requires  ongoing  education 
for  the  value-added  resellers  and 
the  consultants. 

It  will  be  an  evolutionary  pro¬ 
cess.  Every  year,  we  do  better 
than  we  did  last  year. 

The  notion  of  client/serv¬ 
er  seems  to  have  evolved 
from  the  file  server  and  has 
been  successfully  applied  to 
data  base  servers.  Now  the 
client/server  concept  is  be¬ 
ing  extended  beyond  data 
base  servers  to  other  areas, 
such  as  electronic  mail,  com¬ 
munications  and  other  appli¬ 
cations.  Do  you  see  the  con¬ 
cept  of  front-end  tools 
working  with  standards- 
based  back  ends  in  these  ar¬ 
eas? 

Let  me  start  by  pointing  out 


you  are  absolutely  right  that  an 
SQL  data  base  server  was  an  intu¬ 
itive  thing.  After  you  think  of  a 
file  server,  you  ought  to  think  of  a 
data  base  server.  It’s  reasonable. 

In  fact,  there  are  already  com¬ 
munications  servers.  Mail  servers 
are  reasonably  intuitive  in  the 
sense  that  it  is  still  simply  a  data 
base  serving  messages.  But  in 
time,  there  will  be  many  other 
servers  of  this  kind.  And  I  don’t 
see  client/server  being  limited  to 
data  base  servers. 

I  think  of  many  other  servers 
that  people  haven’t  thought 
about  today.  There  could  be  an 
application  server  that  does  me¬ 
teorological  calculations  on  a 
special  machine.  Or  there  could 
be  a  floating  point  process  server. 

So  there  will  be  many  servers, 
but  for  every  server,  there  must 
be  an  an  application  program  in¬ 
terface  (API)  that  is  on  some 
front  end  to  take  advantage  of 
this  server. 

Do  you  think  the  market 


will  evolve  in  a  way  that 
there  is  going  to  be  a  prolif¬ 
eration  of  front  ends  that 
work  with  each  of  the  differ¬ 
ent  back-end  servers?  Or  will 
a  leading  front  end  that 
works  with  many  servers 
emerge  and  become  the  stan¬ 
dard? 

First  of  all,  in  the  war  among 
graphical  user  interface-based 
tools,  less  is  more.  Instead  of  hav¬ 
ing  one  front  end  that  does  too 
many  things,  the  more  likely  sce¬ 
nario  is  a  front  end  that  is  very 
user-specific  and  task-specific. 

Personal  computer  products 
like  dBASE  and  Lotus  [Develop¬ 
ment  Corp.’s]  1-2-3  try  to  add  as 
much  functionality  as  possible 
because  you  can’t  run  anything 
else  at  the  same  time.  So  to  get 
the  maximum  bang  for  the  buck,  a 
user  needs  to  use  a  graphical  en¬ 
vironment  like  Windows. 

The  key  transition  will  be  to 
tools  that  work  around  a  common 
user  interface.  There  shouldn’t 
need  to  be  a  lot  of  new  learning 
with  every  different  tool,  and 
data  should  be  able  to  automati¬ 
cally  shift  from  the  SQL  Server  to 
the  different  applications. 

However,  there  will  be  a  pro¬ 
liferation  of  many  tools  and 
there  will  be  more  tools  that  ad¬ 
dress  specific  markets.  The  chal¬ 
lenge  will  be  in  making  these 
tools  work  with  each  other.  And 
standards  are  just  beginning  to 
occur.  It’s  one  thing  to  have  a 
user  interface  standard  every¬ 
body  follows.  But  nobody  has  yet 
demonstrated  that  people  will  be 
able  to  build  these  tools  that  will 
converse  with  each  other. 

What  does  it  mean  to  get  a  row 
of  data  or  a  set  of  rules  of  data 
from  a  personal  computer  and 
then  make  a  graph  out  of  them?  A 
graph  out  of  a  row  or  a  column  of 
information? 

This  semantic  information  has 
got  to  be  transported  back  and 
forth,  and  that  requires  standards 
of  communicating  between  appli¬ 
cation  tools.  Over  time,  there  will 
be  other  standards  with  object- 
oriented  metaphors  and  the  abili¬ 
ty  for  one  object  to  send  mes¬ 
sages  to  the  other.  So  you  will 
eventually  have  a  lot  of  tools 
from  different  people  working 
closely  with  each  other. 

The  key  to  success  in  this  busi¬ 
ness  for  a  vendor  is  following  the 
standards  of  the  user  interface 
that  are  being  set  and  we  are  fol¬ 
lowing  the  Windows  standard  and 
the  [IBM]  Presentation  Manager 
standard. 

When  you  mentioned  net¬ 
work  reliability  as  being  one 
of  the  requirements  for  SQL 
to  succeed  in  the  LAN  envi¬ 
ronment,  what  about  the  role 
of  the  network  operating 
system?  Are  the  issues  of 
enterprisewide  networking 
holding  back  the  implemen¬ 
tation  of  successful  client/ 
server  applications? 

As  much  as  we  would  love  to 
have  it,  it  is  not  likely  to  occur  in 


my  lifetime  —  that  there  is  going 
to  be  one  standard  for  communi¬ 
cation  between  front  ends  and 
back  ends  on  a  network.  In  most 
Unix  networks,  it  seems  to  me 
that  TCP/IP  is  the  standard  of 
choice  today.  The  OSI  model  is 
still  a  long-term  direction. 

In  the  PC  LAN  world,  at  least, 
NETBIOS  seems  to  have  become  a 
ubiquitous  enough  standard  but 
it  suffers  from  inadequate  nam¬ 
ing  and  interoperability  schemes. 

Novell  is  clearly  interested  in 
SPX,  IPX  and  all  of  the  naming  fa¬ 
cilities  that  go  with  these  proto¬ 
cols.  Microsoft  would  like  to  push 
Named  Pipes  and  Banyan  [Sys¬ 
tems,  Inc.]  would  like  to  push 
StreetTalk.  IBM,  in  fact,  would 
like  to  go  with  APPC  as  a  mecha¬ 


nism  for  interconnecting  differ¬ 
ent  standards,  so  I  don’t  see  any 
of  them  going  away. 

Frankly,  out  of  all  of  these  the 
strongest  ones  are  clearly  the  No¬ 
vell,  IBM  and  Unix  standards.  In 
the  worst  case,  you  are  at  least 
talking  about  three  different 
standards  or  possibly  a  couple 
more. 

The  key  in  the  short  term  is  go¬ 
ing  to  be  for  application  develop¬ 
ers  to  build  products  that  work 
with  multiple  standards,  and 
that’s  going  to  mean  more  gate¬ 
ways,  routers  and  bridges. 

What  about  the  tension  be¬ 
tween  market  leaders  and 
committees  trying  to  set 
standards?  Don’t  you  need  to 
accommodate  both? 

Best  way  that  I  can  think  about 
it  is  AT&T  and  how  they  built  the 
telephone  business  vs.  where  we 
are  today.  The  reason  I  think  we 
ended  up  with  one  standard  in  the 
telephone  business  in  America  is 
because  AT&T  was  granted  a  mo¬ 
nopoly  by  the  government. 

In  return  for  the  monopoly, 
AT&T  brought  order  to  the  com¬ 
munications  business.  Having 
just  one  standard,  everything 
worked  a  certain  way.  We  are  go¬ 
ing  back  out  of  that  monopoly  to¬ 
day  into  more  competition  but  by 
now  all  the  standards  are  set,  so 
it’s  hard  for  any  company  like 
MCI  or  US  Sprint  to  suddenly 
come  along  and  set  new  stan¬ 
dards. 

As  the  new  technologies  pro¬ 
liferate,  there  are  certain  issues 
that  concern  how  these  various 
companies  communicate  with 
each  other.  They  use  switches, 
routers  and  bridges.  However, 
the  end  user  doesn’t  see  these 
things;  they  all  occur  at  the  back 
end. 

The  problem  is  we  don’t  have  a 
natural  monopoly  in  the  comput¬ 


er  communications  business.  And 
it  doesn’t  seem,  in  the  near  fu¬ 
ture,  that  there  is  going  to  be  a 
natural  monopoly.  And  I  suspect 
that  we  are  going  to  be  in  the  cur¬ 
rent  mode  of  competition  for  a 
long  time. 

With  Quest,  you  are  ad¬ 
dressing  the  end-user  mar¬ 
ket  instead  of  developers  for 
the  first  time.  Are  you  slowly 
changing  your  focus  to  the 
end  user? 

From  a  pure  revenue  source, 
the  shift  is  clearly  going  to  be 
more  and  more  client  software.  If 
you  look  at  our  revenue  from 
three  years  ago,  100%  came  from 
data  base  servers  and  nothing 
came  from  the  front  ends. 


Today,  50%  of  our  business 
comes  from  front-end  tools  and 
the  other  50%  comes  from  data 
base  servers  and  connectivity 
software.  In  time,  I  believe  that 
perhaps  as  much  as  75%  of  our 
business  will  come  from  the  tool 
business  and  the  other  25%  will 
come  from  the  servers  and  con¬ 
nectivity. 

You  can’t  get  away  from  the 
servers  and  connectivity  because 
they  are  essentially  the  enabling 
technology  to  help  you  sell  the 
tools.  They  are  the  razors  that  sell 
the  blades.  But  there  is  a  lot  more 
money  in  the  blades. 

How  will  you  deal  with 
supporting  the  end  user 
since  you  have  worked  only 
with  developers  to  this 
point? 

One  of  the  things  we  started 
within  our  company  was  the  idea 
that  support  must  be  paid  for  by 
the  customer.  In  other  words,  we 
do  not  bundle  support  with  our 
products.  I  don’t  think  any  com¬ 
pany  in  the  1990s  is  going  to  be 
profitable  bundling  support  with 
products.  Everybody  charges  for 
support  now.  So  we  are  going  to 
charge  for  support  for  Quest. 

I  often  tell  people  that  the  sin¬ 
gle  most  important  determinant 
of  the  success  of  our  business  is 
how  effectively  we  can  provide 
mainframe-class  support  to  per¬ 
sonal  computer-class  customers. 

How  big  is  GUPTA  Tech¬ 
nologies? 

We  have  140  people.  We  are 
privately  held,  but  I  will  say  that 
we  are  looking  to  do  about  $20 
million.  We  have  been  growing  at 
an  average  rate  of  between  80% 
and  1 00%  over  the  last  six  years. 
If  we  continue  to  grow  at  the 
same  rate  over  the  next  three 
years,  we  should  be  a  $  1 00  mil¬ 
lion  company  in  the  1993-1994 
time  frame.  □ 


I  don’t  see  client/server  being  limited  to  data  base 

servers. 

AAA 


I  n  the  war  among  graphical  user  interface-based 
tools,  less  is  more. 

AAA 


TIME/LAN  is  a  trademark  of  Timeplex.  Inc 


WHEN  YOU’VE  CALLED 
CISCO,  WELLFLEET,  PROTEON 
AND  DEC,  YOU’VE  DONE 
YOUR  HOMEWORK,  RIGHT? 

WRONG. 


In  fact,  there's  a  big  hole  in  your  Thrget  Vendor  List  if  you  haven't  included 
TIME/LAN  systems  from  Timeplex.  By  zeroing  in  on  more  of  your  internetworking 
needs,  TIME/LAN  provides  a  single  vendor  solution  for  total  LAN  connectivity, 
extensive  support  of  new  and  emerging  interoperability  standards  like  OSPF,  PPP 
and  SRT,  high-speed,  resilient  backbone  configurations,  unparalleled  security 
options  and  SNMP-based  network  management. 

The  TIME/LAN  100  Router*  Bridge  fully  integrates  local  and  remote  LANs 
with  support  of  any  protocol  and  interoperability  between  Ethernet,  Token  Ring, 
FDD1  and  WANs.  It  even  supports  bridging  of  dissimilar  LANs,  such  as  Ethernet 
to  Token  Ring,  Ethernet  and/or  Token  Ring  to  FDDI. 

As  an  industry  leader  in  high  performance  networking  with  the  largest  FDDI 
installation  in  the  U.S.,  the  TIME/LAN  system  offers  the  Concentrator*  32,  for 
building  increased  resiliency  into  your  high  performance  backbone  or  creating 
high  speed  LANs  for  hosts  and  workstations.  No  vendor  is  better  prepared  to 
protect  your  networking  investment  as  you  migrate  to  higher  speed,  or  to  distrib¬ 
ute  your  LAN  traffic  remotely  via  private,  public  or  hybrid  networking.  And 
TIME/LAN  systems  are  fully  backed  with  twenty-four  hour,  seven-day  worldwide 
service  and  support. 

Sure  the  others  offer  internetworking  products.  But  when  you're  planning  a 
LAN  network,  you  can't  afford  to  miss  the  mark.  Thrget  in  on  TIME/LAN  systems 
by  calling  1-800-75  5-TLAN. 

TIME/LAN  Internetworking.  Its  time  has  come. 


TIME/LAN  SYSTEMS: 

Router  *  Bridge  /  FDDI  Concentrator  *  32  /  SNMP-based  Element  Management  System 

Canada  (416)  886-6100  /  United  States  (201)  930-4600  /  United  Kingdom  (447)  5354-3559  /  Belgium  (322)  762-1696 

Denmark  (453)  5360088  /  France  (331)  3064-8100  /  Europe/Africa/Middle  East  (447)  5354-3559 

Australia  (612)  957-1660  /  New  Zealand  (644)  711-287  /  Far  East  (852)  833-6848  /  Latin  America  (201)  930-4666 


It’s  been  six  years  now  since  Digital  invented  the 
first  LAT  terminal  server.  And  after  connecting  more  than 
3  million  terminals,  PCs  and  printers  with  everything 
from  Digital  mini-computers  to  IBM  mainframes,  first 
is  where  weve  stayed. 

And  with  constant  innovations,  like  industry¬ 
leading  protocols  for  terminal-host  connectivity,  true 

The  toughest  test 
is  the  test  of  time. 

3270  connectivity  and  Dual  Session  presentation  on  a 
single  screen,  we  plan  on  being  first  for  a  long  time  to  come. 
So  get  the  terminal  server  that’s  outsold  all  others 
telnet  now  STANDARD  year  after  year,  call  1-800-343-4040,  ext.  222. 

ON  ALL  DECserver  300’s.  , 

Or  contact  your  local  Digital  distributor. 


It 

now 


©Digital  Equipment  Corporation,  1991.  The  DIGITAL  Logo,  LAT  and  Digital  has  it  now  are  trademarks  of  Digital 
Equipment  Corporation.  IBM  is  a  trademark  of  International  Business  Machines  Corporation. 


MANAGEMENT  STRATEGIES 

MANAGING  PEOPLE  AND  TECHNOLOGY:  USER  GROUPS  AND  ASSOCIATIONS 


u 

hough  it’s 
more  expensive  to 
implement  in  the  short 
term,  there’s  no 
question  that  a 
client/server 
environment  is  the 
best  way  to  put 
information  in  the 
hands  of  the  end  users 
that  really  need  it.” 

Michael  Kaminski 

Manager  of  computer-integrated 
management/networking 
technologies 

General  Motors  Corp. 


ssociation 
Watch 

EDI  experts  from  the 
broadcasting,  health  care,  in¬ 
surance  and  manufacturing 
industries  will  speak  at  the 
23rd  Annual  EDI  Users  Con¬ 
ference  and  Exhibit,  spon¬ 
sored  by  the  Electronic  Data 
Interchange  Association 
(EDI  A),  to  be  held  Dec.  10-12 
at  the  San  Diego  Marriott  Ho¬ 
tel  and  Marina. 

Speakers  will  discuss  the 
use  of  EDI  in  their  vertical 
markets.  James  Connelly  of 
Baxter  International,  Inc.  will 
explain  how  his  company  is 
using  EDI  to  curb  rising  health 
care  costs,  while  John  Lowen- 
berg  of  Aetna  Information 
Technology  will  discuss  how 
EDI  is  used  in  the  insurance  in¬ 
dustry  to  significantly  reduce 
paperwork  and  processing. 

The  conference  costs  $550 
for  EDIA  members  and  $650 
for  nonmembers.  There  is  a 
$100  additional  charge  for 
those  attending  two  half-day 
tutorials  prior  to  the  confer¬ 
ence.  For  more  information, 
contact  EDIA  at  (703)  838- 
8042. 

In  related  news,  Jerome 
Dreyer  recently  resigned  his 
post  as  president  of  EDIA  —  a 
position  he  has  held  for  the 
past  three  years.  Dreyer  is 
leaving  to  focus  on  an  inde¬ 
pendent  writing  and  consult¬ 
ing  career  but  will  act  as  inter¬ 
im  president  until  EDIA  elects 
a  new  president.  □ 


Users  look  outside  for  help 
on  executive  info  systems 


A  growing  number  turn  to  packaged  EIS  products. 


By  Wayne  Eckerson 

_ Senior  Editor _ 

Users  are  increasingly  turning 
to  vendor  packages  for  executive 
information  systems  (EIS),  rath¬ 
er  than  building  systems  in-house 
from  scratch  (see  graphic,  this 
page). 

EIS  typically  gives  top  corpo¬ 
rate  executives  a  wealth  of  infor¬ 
mation  on  key  business  variables 
from  data  bases  throughout  the 
company.  They  also  provide  elec¬ 
tronic  mail,  graphics  and  some 
decision  support  capabilities  as 
well  as  access  to  external  news  re¬ 
trieval  sources. 

By  employing  vendor-sup- 
plied  EIS  software  that  is  avail¬ 
able  across  all  platforms,  from 
personal  computers  and  local- 
area  networks  to  mainframes,  us¬ 
ers  can  minimize  the  time  and  ex¬ 
pense  required  to  deploy  these 
valuable  management  applica¬ 
tions. 

“Five  years  ago,  people  built 
EIS  in-house,  but  now  they  realize 
they  can  implement  a  robust, 
fully  featured  system  much  more 
quickly  using  vendor  software,” 
said  Eileen  Carlson,  an  indepen¬ 
dent  EIS  consultant  in  Chicago. 

Although  using  commercially 
available  EIS  software  eliminates 
much  of  the  hassle  involved  in  im¬ 
plementing  an  EIS,  users  must 
still  resolve  some  thorny  techni¬ 
cal  issues  before  deploying  a  fully 
functional  system. 

Primarily,  users  must  recon¬ 
cile  the  different  reporting  and 
data  formats  used  throughout  a 
company  and  decide  whether  to 
feed  information  directly  into  the 
EIS  or  pool  it  in  a  centralized  re¬ 
pository  that  executives  can  ac¬ 
cess. 

Just  five  years  ago,  vendor  EIS 
software  alone  could  cost  users 
$200,000.  Add  hardware,  pro¬ 
gramming  and  consulting  costs  to 
that,  and  the  initial  investment  in 


EIS  could  be  staggering.  With  the 
advent  of  personal  computer- 
based  IS,  such  as  Pilot  Executive 
Software’s  Lightship  product,  us¬ 
ers  can  get  started  for  as  little  as 
$10,000,  Carlson  said. 

Users  are  also  attracted  to 
commercial  EIS  because  it  spares 
them  from  constantly  redesign¬ 
ing  an  in-house  system  to  keep 
pace  with  technological  advances 
and  new  computing  and  network 
standards. 

But  vendors  cannot  solve  all 
user  problems. 

Users  often  run  into  difficul¬ 
ties  when  compiling  data  request¬ 
ed  by  executives  because  they  fre¬ 
quently  discover  that  company 
departments  or  divisions  have  no 
uniform  way  of  collecting  this 
data.  This  lack  of  coordination 
makes  it  nearly  impossible  to  pre¬ 
sent  executives  with  reliable  in¬ 
formation. 

Departments  collect  different 
types  of  data  and  use  different 
formats  to  present  it.  Moreover, 
the  way  departments  define 
terms  such  as  sales  revenue  and 
calculate  figures  based  on  those 
terms  may  differ.  Sometimes  it 
can  take  years  for  companies  to 
sort  out  the  confusion. 

Samaritan  Health  Services  in 
Phoenix,  for  example,  spent 
months  trying  to  reconcile  its  ba¬ 
sic  financial  data  before  it  could 
give  executives  the  information 
they  wanted,  according  to 
Charles  Emery  Jr.,  vice-president 
of  IS  at  Samaritan. 

In  some  cases,  the  data  was 
based  on  managerial  accounting 
principles,  the  kind  used  by  man¬ 
agers  to  produce  annual  budgets. 
Other  data  was  based  on  financial 
accounting  principles,  which  are 
used  to  calculate  income  state¬ 
ments  for  annual  reports. 

Besides  reconciling  data,  us¬ 
ers  must  decide  whether  they 
( continued  on  page  22) 


Downsizing  to  LANs 
not  easy,  users  say 

Pioneers  say  financial  factors,  internal  resistance 
and  lack  of  technical  knowledge  are  deterrents. 


By  Maureen  Molloy 

_ Staff  VWiter _ 

NEW  YORK  —  Despite  the 
promise  of  low  overhead,  cost 
savings  and  improved  services, 
few  users  have  downsized  main¬ 
frame  applications  to  local-area 
networks  because  the  deterrents 
often  outnumber  the  benefits,  ac¬ 
cording  to  several  users. 

Speaking  at  the  recent  Down¬ 
sizing  in  the  Computer  Industry 
Conference  here,  a  handful  of  us¬ 
ers  and  consultants  that  have 
worked  on  downsizing  efforts 
said  the  greatest  obstacles  to  im¬ 
plementing  a  distributed  comput¬ 
ing  platform  include  an  expen¬ 
sive  and  complex  implementa¬ 
tion  process,  resistance  from 
both  end  users  and  internal  MIS 
personnel,  and  insufficient  tech¬ 
nical  tools  and  expertise. 

“Downsizing  is  a  paradigm 
shift  where  intensive  manage¬ 
ment  and  technological  issues 
need  to  be  addressed  and  re¬ 
solved,”  said  Cheryl  Currid,  pres¬ 
ident  of  Currid  &  Co.,  a  Houston- 
based  consultancy. 

As  former  director  of  Applied 


Information  Technology  at  Coca- 
Cola  Foods,  Currid  designed  and 
implemented  a  LAN-based  enter¬ 
prisewide  network  that  connect¬ 
ed  virtually  all  the  desktop  com¬ 
puters  in  that  company.  “It’s  a 
difficult  transition,  no  question,” 
she  said.  “  But  it  is  the  prudent  de¬ 
cision  for  many  organizations  be¬ 
cause  distributed  computing  is 
the  platform  of  the  future.” 

Many  users  attracted  by  the 
promised  benefits  of  downsizing 
say  they  will  nevertheless  remain 
in  the  information  gathering 
stage  and  not  proceed  further  un¬ 
til  the  process  becomes  more 
manageable.  Like  many  network 
and  MIS  managers  attending  the 
recent  downsizing  conference, 
most  are  eager  to  learn  how  other 
users  overcame  setbacks  to  forge 
ahead  with  a  successful  downsiz¬ 
ing  project. 

During  the  conference,  net 
managers  from  six  large  U.S. 
firms  —  Dunkin’  Donuts,  Inc., 
E.I.  du  Pont  de  Nemours  &  Co., 
Pacific  Gas  &  Electric  Co.,  Penn¬ 
sylvania  Blue  Shield,  Sara  Lee 
( continued  on  page  22 ) 


EXECUTIVE  BRIEFS 


BY  WAYNE  ECKERSON 

Contest  calls  for  tools  helping  the  disabled.  The 

Johns  Hopkins  National  Search  will  be  giving  out  a  $10,000 
grand  prize  and  more  than  100  other  awards  to  people  who 
devise  innovative  ways  for  using  computer  technology  to  assist 
disabled  people.  The  deadline  for  submissions  is  Aug.  23- 

There  will  be  three  categories  of  entries:  computer-based 
hardware  devices,  software  programs  and  written  ideas.  The 
inventions  should  be  geared  toward  helping  individuals  who  are 
sight-  or  hearing-impaired,  learning  disabled  or  mentally 
retarded.  Inventions  can  also  assist  people  who  have  difficulty 
with  language  and  communication,  neuromuscular  or  neurologi¬ 
cal  disorders,  or  limited  mobility. 

Applications  can  be  obtained  by  writing  to  Computing  To 
Assist  Persons  With  Disabilities,  Johns  Hopkins  National  Search, 
Johns  Hopkins  University,  P.O.  Box  1200,  Laurel,  Md.  20723- 
6099- 

Firm  offers  evaluation  of  technology.  The  Gener¬ 
ics  Group,  Inc.,  a  worldwide  management  consulting  firm,  says 
most  companies  fail  to  leverage  the  full  value  of  technologies 
or  assets  they  have  developed  in-house  through  research  and 
development.  Generics  will  evaluate  the  commercial  potential  of 
technology,  applications  or  intellectual  property  that  may  no 
longer  be  pertinent  to  the  firm’s  core  business. 

The  company  also  provides  financial  and  marketing  analysis 
as  well  as  technical  assistance  to  complete  necessary  develop¬ 
ment  work  on  unfinished  or  suspended  programs. 

For  more  information,  call  (617)  290-0500. 
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Downsizing  to 
LANs  not  easy 

continued from  page  21 
Corp.  and  the  United  Parcel  Ser¬ 
vice  of  America,  Inc.  (UPS)  — 
discussed  their  experiences  in 
spearheading  companywide 
downsizing  efforts. 

Each  network  manager  expe¬ 
rienced  the  promised  benefits  but 
not  before  overcoming  some  ini¬ 
tial  opposition  from  corporate 
end  users,  internal  MIS  personnel 
or  both.  Many  employees  feared 
the  loss  of  their  jobs,  loss  of  pow¬ 
er  or  control,  and  a  perceived 
burden  of  added  responsibilities, 
they  said. 

“A  distributed  environment 
reduces  overhead  by  automating 
redundant  tasks,  so  the  jobs  of 
some  employees  will  be  in  jeop¬ 
ardy.  But  in  most  instances,  it’s  a 
matter  of  increasing  the  produc¬ 
tivity  of  employees  rather  than 
eliminating  positions,”  said  Paul 
Evans,  vice-president  of  MIS  at 
Design  Foods,  a  division  of  Sara 
Lee. 

Many  end  users  also  believed 
that  administrative  tasks  such  as 
file  backup  and  loading  applica¬ 
tions  are  the  responsibility  of  the 
MIS  organization. 

“The  best  way  to  quell  fears  is 
to  show  users  how  bringing  more 
powder  to  the  desktop  will  help 
them  perform  their  jobs  more  ef¬ 
ficiently  and  effectively,”  he  add¬ 
ed.  “If  they  don’t  understand 
that,  they’ll  only  feel  that  MIS  is 
passing  off  their  work  load  to  the 
customer.” 

Most  net  managers  also  en¬ 
countered  resistance  from  inter¬ 
nal  MIS  personnel.  This  often 
stems  from  MIS  staffers  who  fear 
downsizing  and  the  loss  of  cen- 


NET  explains 
role  of  LWX 

continued from  page  13 
said.  “And  I  am  hopeful  that  our 
relationship  with  IBM  will  allow 
us  to  implement  a  solution  to  that 
set  of  requirements.” 

NET  would  need  to  implement 
the  APPN  network  node  specifica¬ 
tion,  as  opposed  to  the  end  node 
specification,  in  order  to  give  the 
IDNX  SNA  routing  capabilities,  he 
said.  IBM  has  not  yet  decided  if  it 
will  license  that  specification  but 
said  it  is  considering  doing  so. 

Even  with  APPN  support,  the 
LWX  is  not  expected  to  displace 
high-performance  routers  used 
to  link  multiple  LANs  in  a  building 
or  campus  environment.  “I  see 
[the  LWX]  as  very  complemen¬ 
tary  to  that  class  of  router,”  War- 
menhoven  said. 

The  LWX  is  more  appropriate 
for  wide-area  networking  than 
stand-alone  routers  because  it 
can  take  advantage  of  the  redun¬ 
dancy  features  built  into  the 
IDNX.  They  include  redundant 
power  supplies,  CPUs  and  other 
hardware  components,  plus  the 
ability  to  route  around  a  failed 
link  in  milliseconds.  “Most  of  the 


tralized  control  will  deflate  the 
importance  of  their  department 
within  the  organization. 

“Many  traditional  MIS  people 
are  leery  of  putting  mission-criti¬ 
cal  applications  in  the  hands  of 
users,”  said  David  Bennett,  MIS 
director  at  Dunkin’  Donuts. 
“They  believe  that  applications 
shouldn’t  be  processed  on  any¬ 
thing  but  a  mainframe.” 

Users  said  a  distributed  plat¬ 
form  does  not  diminish  the  role 
of  MIS  but,  in  fact,  allows  the  de¬ 
partment  to  achieve  greater  re¬ 
spect  and  visibility  within  the  or¬ 
ganization.  This  occurs  because, 
in  an  enterprisewide  network, 


Michael  Kinsey 


the  technology  is  the  organiza¬ 
tion’s  infrastructure  and  largely 
governs  the  company’s  function¬ 
al  effectiveness. 

Not  every  user  will  be  swayed, 
however,  and  all  warned  that  a 
downsizing  effort  will  initially  re¬ 
sult  in  a  significant  employee  ex¬ 
odus.  The  average  attrition  rate 
during  the  initial  stages  of  down¬ 
sizing  at  the  six  companies  pro¬ 


routers  today  are  nonredundant. 
Their  architecture  cannot  be  fit¬ 
ted  to  support  redundancy,”  said 
Selina  Lo,  internetworking  prod¬ 
uct  line  manager  at  NET. 

Because  the  LWX  does,  or  will, 
support  most  LAN  and  internet¬ 
work  routing  protocols,  it  will 
work  with  other  stand-alone 
routers.  “We’ve  even  tested  in- 
house  its  IP  routing  compatibility 
with  Wellfleet  [Communications, 
Inc.]  and  3Com  [Corp.]  routers,” 
she  said. 

Future  enhancements  will  en¬ 
able  the  LWX  to  support  the  ISDN 
Q.931  signaling  protocol.  Some 
carriers  are  pushing  Q.931  as  the 
standard  required  to  access  such 
high-speed  services  as  switched 
T-l  or  broadband  ISDN. 

NET’S  Warmenhoven  also  said 
the  IDNX’s  new  packet  capability 
offers  advantages  over  the  pro¬ 
prietary  fast  packet  architecture 
used  by  StrataCom,  Inc.  in  its  IPX 
multiplexers. 

StrataCom  divides  all  voice 
and  data  into  24-byte  cells,  each 
with  a  header  of  three  to  four 
bytes.  By  contrast,  the  IDNX  allo¬ 
cates  circuit-switched  bandwidth 
to  voice  and  other  synchronous 
data  applications.  Applications 


filed  hovered  near  50%. 

“Expect  to  lose  people  be¬ 
cause  downsizing  is  a  significant 
cultural  change.  It  changes  — 
and  improves  —  the  way  people 
do  business,  but  many  will  be  un¬ 
comfortable  with  the  change  and 
refuse  to  adapt,”  said  James 
White,  principal  downsizing  con¬ 
sultant  at  Du  Pont  Information 
Systems. 

Marc  Dodge,  manager  of  the 
Corporate  LAN  Support  Group  at 
UPS,  agreed. 

“Many  current  skills  won’t  fit 
into  the  new  architecture,  so  re¬ 
training  soon  becomes  one  of  the 
biggest  issues  in  downsizing,”  he 
said.  “You  will  have  employees 
who  can’t,  or  won’t,  learn  new 
skills.” 

But  despite  the  headaches,  all 
said  downsizing  is  well  worth  the 
effort.  The  best  way  to  smooth 
the  transition  is  to  aggressively 
promote  the  idea  before  actual 
implementation.  “Sell,  sell,  sell 
is  the  best  advice  I  can  give,”  said 
Michael  Kinsey,  manager  of  Net¬ 
work  Planning  &  Design  at  Penn¬ 
sylvania  Blue  Shield.  “The  [in¬ 
formation  systems]  mission  must 
be  to  promote  the  value  of  down¬ 
sizing  to  every  person  in  the  orga¬ 
nization.” 

Arthur  Beckman,  manager  of 
Information  Technology  Services 
at  Pacific  Gas  spends  an  average 
of  three  days  a  week  selling  the 
idea  of  what  he  calls  “the  empow¬ 
ered  user”  to  every  department 
throughout  the  company. 

“Everyone  in  the  organization 
is  affected  by  downsizing,  so  ev¬ 
eryone  must  accept  it  in  order  for 
it  to  succeed,”  he  said.  “After  a 
while,  selling  will  become  the  big¬ 
gest  element  of  the  network  man¬ 
ager’s  job.”  □ 


such  as  LAN  traffic  can  use  the 
new  packet  module,  which  ac¬ 
cepts  data  packets  of  any  size, 
thus  avoiding  the  added  overhead 
of  dividing  packets  into  24-byte 
cells,  each  with  its  own  header. 

“You  can  fit  more  voice  calls 
on  an  IDNX  trunk  than  you  can  on 
a  StrataCom  trunk  because  the 
packetization  adds  overhead,” 
Warmenhoven  said. 

Charles  Corbalis,  director  of 
system  architecture  and  data 
communications  at  StrataCom, 
said  it’s  true  StrataCom  packet- 
izes  all  data  and  voice  in  24-byte 
cells,  which  he  acknowledged  is  a 
downside  of  its  cell-switching  ar¬ 
chitecture. 

“On  the  positive  side,  you  can 
mix  lots  of  different  sources  to¬ 
gether  —  video,  voice,  data  — 
onto  the  same  transmission  facil¬ 
ity,  using  the  same  switching 
technology,”  he  said.  That  en¬ 
ables  the  IPX  to  take  advantage  of 
the  statistical  probabilities  re¬ 
garding  how  often  each  type  of 
traffic  will  fully  utilize  its  allotted 
bandwidth. 

The  IDNX  can  do  that  only  on 
a  more  static  basis,  such  as  chang¬ 
ing  bandwidth  allotments  by  the 
time  of  day.  □ 


Users  look 
outside  for  help 

continued  from  page  21 
want  to  download  data  directly 
from  various  transactional  data 
bases  into  the  EIS  or  pull  data 
from  an  extracted  data  base  or 
data  repository.  The  strategies 
used  often  depend  on  how  much 
analysis  executives  want  along 
with  the  data. 

Some  detail-oriented  execu¬ 
tives  want  to  examine  raw,  opera¬ 
tional  data  and  draw  their  own 
conclusions.  In  this  case,  users 
can  build  hooks  into  departmen¬ 
tal  data  bases  to  extract  transac¬ 
tional  data. 

Most  executives,  however, 
prefer  that  middle  managers  or 
analysts  examine  the  data  for 
trends  and  unusual  variances  and 
recommend  possible  actions.  In 
this  case,  users  have  to  feed  text 
and  summary  data  into  the  EIS. 

Carlson  recommends  that  us¬ 
ers  build  a  central  repository  for 
storing  operational  data.  This  re¬ 
pository  can  be  a  decision  sup¬ 
port  system  or  management  re¬ 
porting  system  that  runs  on 
either  a  mainframe  or  local  file 
server. 

In  either  case,  managers  or 


continued  from  page  9 

neric  software  on  the  switches  in 
MCI’s  switching  centers  to  serve 
both  MCI  and  Telecom*USA  cus¬ 
tomers. 

“It’s  a  tricky  process  because 
we  had  to  design  the  software  so 
there  was  no  mutual  exclusivity; 
that  is,  so  that  it  would  not  only 
continue  to  support  the  MCI 
products,  but  would  likewise  be 
able  to  support  Telecom*USA 
services,”  such  as  personal  800 
numbers,  Sheldon  said. 

By  year  end,  MCI  plans  to  have 
upgraded  the  generic,  or  base 
functionality,  software  on  all  of 
its  Northern  Telecom,  Inc.  and 
DSC  Communications  Corp. 
switches,  Sheldon  said.  The  Tele- 
com*USA  switches,  most  of  which 
were  made  by  DSC,  will  not  be  up¬ 
graded  because  Telecom*USA’s 
switching  offices  are  being 
phased  out  as  traffic  is  migrated 
off  its  network. 

For  now,  MCI  has  installed 
tens  of  thousands  of  trunks  to 
link  Telecom*USA  switching  of- 


AT&T  plans  to 
start  PCN  trials 

continued  from  page  11 
gin.  Phase  3,  scheduled  to  last  1 2 
months,  will  be  a  full  technical 
trial  with  a  total  of  1 ,000  users  in 
the  three  cities. 

AT&T  said  the  three  test  cities 
will  be  tied  together  over  AT&T’s 
long-distance  network.  AT&T 
will  test  handsets  that  can  handle 
both  inbound  and  outbound  com¬ 
munications  to  and  from  home, 
office,  street  and  automobiles. 


analysts  can  perform  various  cal¬ 
culations  or  run  analytical  mod¬ 
els  against  the  data  in  the  reposi¬ 
tory  using  spreadsheets  and 
other  tools.  The  results,  which 
can  be  annotated  with  comments, 
can  then  be  uploaded  to  the  EIS, 
which  presents  the  data  in  a  user- 
friendly  format. 

Departmental  managers  at  In¬ 
land  Steel  Co.,  for  example,  use 
Lotus  Development  Corp.’s  1-2-3 
spreadsheets  to  analyze  opera¬ 
tional  data  kept  on  the  compa¬ 
ny’s  mainframe.  The  managers 
create  electronic  reports  that 
contain  spreadsheet  data,  as  well 
as  notes,  commentary  and  rec¬ 
ommended  actions.  The  reports, 
which  come  out  daily,  weekly, 
monthly  and  quarterly,  are  then 
fed  into  the  firm’s  EIS. 

Although  the  process  involves 
a  lot  of  manual  intervention,  it 
gives  executives  the  information 
they  want,  said  Kevin  Green, 
project  manager  of  EIS  at  Inland 
Steel  in  Chicago.  It  also  offers 
flexibility  in  case  the  business  cli¬ 
mate  or  the  needs  and  interests  of 
the  executives  change. 

“We  are  packaging  data  ac¬ 
cording  to  a  mental  model  execu¬ 
tives  have,”  he  said.  “That  re¬ 
quires  adding  human  value.”  □ 


fices  to  MCI’s  existing  switching 
offices  so  traffic  can  flow  freely 
between  the  two  nets,  he  said. 

“This  merger  is  being  done 
the  right  way,”  he  said.  “A  lot  of 
work  has  gone  into  the  develop¬ 
ment  of  software  capabilities 
within  MCI  switches  and  back  of¬ 
fice  systems  so  that  the  Tele- 
com*USA  customer  base  could 
continue  to  receive  the  services 
that  it  has  always  had  and  so  the 
MCI  customer  base  would  also 
have  access  to  those  types  of  fea¬ 
tures.” 

The  easiest  part  of  the  entire 
network  integration  process  was 
persuading  MCI’s  top  executives 
to  merge  the  net  in  an  evolution¬ 
ary  manner,  Sheldon  added. 

“MCI’s  senior  officers  were 
easily  convinced  that  they  should 
not  take  a  parochial  view  that 
MCI's  way  is  better  than  Tele- 
com*USA’s  way,”  he  said.  “Tele- 
com*USA  was  about  as  unique  a 
company  as  there  was  in  the  tele¬ 
phone  industry.”  □ 


The  PCN  handsets  will  also  be 
connected  to  the  public  network 
so  that  users  can  place  or  receive 
calls  from  non-PCN  users. 

AT&T  said  it  will  test  four  ma¬ 
jor  PCN  features:  call  screening, 
which  allows  only  calls  from  des¬ 
ignated  numbers  to  be  delivered; 
schedule-driven  delivery,  which 
directs  the  network  to  deliver 
calls  to  different  phones  at  vari¬ 
ous  times  of  the  day;  call  w  aiting; 
and  call  redirect,  which  allows  a 
user  to  direct  incoming  calls  to  a 
voice  messaging  service.  □ 


MCI  melds  nets  with  unit 
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USER  STRATEGIES,  INTERNATIONAL  SERVICES  &  REGULATION 


Global  virtual  net  face-off: 

AT&T  vs.  US  Sprint 

Carrier 

Service 

Country 

served 

Peak  period 

Peak  period  usage  charge 

First  30 
seconds 

Additional 

6  seconds 

AT&T 

Global 

Software-Defined 

Network 

Australia 

2  p.m.  to  8  p.m. 

$.775 

$.0625 

Canada 

8  a.m.  to  6  p.m. 

.19 

.029 

France 

7  a.m.  to  1  p.m. 

.5714 

.0689 

Japan 

2  p.m.  to  8  p.m. 

.99 

.0868 

U.K. 

9  a.m.  to  1  p.m. 

.32 

.23 

US  Sprint  Communications  Co.* 

Global  Virtual 

Private  Network 

Hong 

Kong 

7  a.m.  to  1  p.m. 

$2.17 

$.09 

U.K. 

7  a.m.  to  1  p.m. 

.32 

.064 

Country  Virtual 
Private  Network 

Canada 

8  a.m.  to  6  p.m. 

$.19 

$.029 

’Pricing  for  on-net  to  on-net  service  only. 

SOURCE:  AT&T.  MORRISTOWN.  N.J.,  CABLE  &  WIRELESS  PLC,  LONDON, 
GRAPHIC  BY  SUSAN  J.  CHAMPENY  AND  US  SPRINT,  WASHINGTON,  D.C. 

Comparing  the  Big  Three’s 
global  virtual  net  services 

Examining  the  reach,  pricing  and  features  of  each. 


By  Barton  Crockett 

Senior  Editor 


w 


■News 

AT&T  recently  asked  Con¬ 
gress  to  rescind  laws  prohibit¬ 
ing  provision  of  long-distance 
service  to  Vietnam. 

Dwight  Jasmann,  AT&T 
managing  director  for  net¬ 
work  services  in  the  Pacific 
Rim,  said  Cambodia,  North 
Korea  and  Vietnam  are  the 
only  countries  U.S.  carriers 
cannot  serve. 

Jasmann  told  the  Econom¬ 
ic  Policy  and  Trade  subcom¬ 
mittees  of  the  House  Foreign 
Affairs  Committee  that  the  re¬ 
striction  is  unfair  to  consum¬ 
ers  because  resellers  bypass 
the  restriction  by  routing  calls 
through  countries  that  do  not 
ban  service  to  Vietnam.  These 
companies  charge  as  much  as 
$80  for  a  10-minute  call. 

Observers  are  optimistic 
that  a  consortium  of  compa¬ 
nies  lead  by  Cable  &  Wire¬ 
less  PLC  will  soon  receive  ap¬ 
proval  from  the  Co-ordinating 
Committee  on  Multilateral  Ex¬ 
port  Controls,  a  Paris-based 
organization  responsible  for 
policing  high-technology  ex¬ 
ports,  to  build  two  fiber-optic 
cables  serving  the  Soviet 
Union. 

Cable  &  Wireless,  in  con¬ 
junction  with  Simplex  Wire  & 
Cable  Co.  and  the  Soviet  Minis¬ 
try  of  Post  and  Telecommuni¬ 
cations,  has  proposed  building 
fiber  cables  running  from 
Stockholm,  Sweden,  to  Lenin¬ 
grad,  and  from  Nakhodka  in 
the  Soviet  Union  to  South  Ko¬ 
rea.  Both  cables  would  be 
linked  to  a  global  fiber  net¬ 
work.  Cable  &  Wireless  esti¬ 
mates  the  systems  would  cost 
between  $100  million  and 
$150  million.  □ 


After  more  than  two  years  of 
marketing  hype,  international 
virtual  network  services  from  the 
three  leading  U.S.  carriers  have 
finally  evolved  to  the  point  where 
serious  comparison  shopping  is 
possible. 

Combined,  AT&T,  MCI  Com¬ 
munications  Corp.  and  US  Sprint 
Communications  Co.  now  offer 
international  virtual  net  services 
to  a  total  of  six  countries  (see 
graphic,  this  page).  Service  to 
most  of  these  countries  only  be¬ 
came  available  within  the  past 
two  months. 

“Global  virtual  nets  have  fi¬ 
nally  become  a  real  product,  in¬ 
stead  of  a  lot  of  hype,”  said  Dan¬ 
iel  Briere,  president  of  network 
consultancy  TeleChoice,  Inc.  in 
Montclair,  N.J. 


Currently,  the  Big  Three’s  in¬ 
ternational  virtual  network  usage 
charges  are  almost  identical.  The 
offerings  are  distinguished  pri¬ 
marily  by  the  number  of  coun¬ 
tries  served  and  the  features  sup¬ 
ported. 

AT&T  has  an  early  edge  in  the 
number  of  countries  supported, 
with  a  total  of  five  to  date.  US 
Sprint  now  serves  three  coun¬ 
tries,  while  MCI  only  offers  inter¬ 
national  virtual  net  service  to  one 
country. 

AT&T  offers  Global  Software- 
Defined  Network  (SDN)  service 
to  Australia,  Canada,  France,  Ja¬ 
pan  with  Kokusai  Denshin  Den- 
wa,  Ltd.  (KDD),  and  to  the  U.K. 
with  British  Telecommunications 
PLC. 

This  month,  AT&T  plans  to  ex¬ 
pand  Global  SDN  service  to  Mer- 
( continued  on  page  25 ) 


Videoconferencing  is 
focus  of  ITCA  snow 

Int’l  association  discusses  experiences  with  video 
meetings,  transport  options  and  carrier  privatization. 


By  Ellen  Messmer 

Washington  Correspondent 

WASHINGTON,  D.C.  —  User 
experiences,  transport  options 
and  carrier  competition  were 
among  the  subjects  discussed  at 
the  recent  International  Telecon¬ 
ferencing  Association  (ITCA) 
conference  here. 

One  of  the  highlights  of  the 
conference  was  a  three-way  vid¬ 
eoconference  among  London, 
Paris  and  Washington,  D.C., 
which  was  used  to  bring  together 
a  panel  of  users  and  regulatory 
officials  to  exchange  views  on  in¬ 
ternational  videoconferencing. 

During  that  session,  Doug  Ro- 
berton,  manager  of  technical  and 
installations  planning  for  Ford  of 
Europe,  Inc.,  announced  from 
London  that  Ford  Motor  Co.  has 
added  three  newvideoconferenc- 
ing  rooms  to  its  worldwide  net¬ 
work,  expanding  its  international 
facilities  to  35  rooms. 

“Videoconferencing  has  be¬ 
come  integral  to  our  existence,” 
Roberton  said.  “The  benefits  are 
clearly  speed  and  quality  of  deci¬ 
sion  making.”  Ford  has  used  vid¬ 
eoconferencing  since  1984. 

But  both  Roberton  and  anoth¬ 
er  user  on  the  ITCA  panel,  Carol 
Johnson,  international  informa¬ 
tion  technology  manager  at  ICI 
Americas,  Inc.,  complained  about 
the  high  cost  for  international 
videoconferencing. 

Johnson  said  ICI  Americas  be¬ 
gan  using  international  video- 
conferencing  about  a  year  and  a 
half  ago.  The  benefits  were  unde¬ 
niable,  she  said,  but  “the  costs 
are  still  rather  high.” 

Users  also  run  into  unexpect¬ 
ed  costs.  In  the  U.S.,  for  example, 
a  384K  bit/sec  videoconferenc¬ 


ing  link  can  be  used  to  access  a 
link  to  Germany,  but  in  Germany, 
customers  must  use  a  T-l  access 
pipe.  Roberton  said  he  had  spo¬ 
ken  a  few  months  ago  to  Deutsche 
Bundespost  Telekom  officials 
about  the  situation.  “They  were 
still  debating  what  to  do.” 

According  to  Nicholas  Houery, 
chairman  of  the  European  Video- 
conferencing  Service,  a  Confer¬ 
ence  Europeenne  des  Postes  et 
Telecommunications  (CEPT) 
technical  group,  the  effectiveness 
of  new  low-speed  coder/decod¬ 
ers  has  fueled  interest  in  64K 
bit/sec  Integrated  Services  Digi¬ 
tal  Network  as  a  transmission  op¬ 
tion.  Much  of  Europe  now  has 
ISDN  in  place.  But  Houery  point¬ 
ed  out  that  European  PTTs  have 
traditionally  subsidized  their 
higher  bandwidth  services  to  en¬ 
courage  videoconferencing  and 
that  this  subsidy  may  have  less¬ 
ened  the  attractiveness  of  ISDN. 

“In  France,  in  particular, 
there  is  a  certain  level  of  [subsidi¬ 
zation  of]  higher  bandwidth  ser¬ 
vices  —  such  as  E- 1  —  that  could 
take  away  from  the  attractiveness 
of  ISDN,”  he  said. 

But  Houery  added  that  the  sit¬ 
uation  is  likely  to  change  since 
France  Telecom  was  made  inde¬ 
pendent  of  the  government  last 
January.  “Next  year,  France  Tele¬ 
com  will  probably  stop  subsidiz¬ 
ing  E-l,”  he  predicted. 

Other  European  officials  on 
the  ITCA  panel  said  they  also  ex¬ 
pect  the  privatization  of  several 
European  PTTs  and  the  European 
Community’s  efforts  to  build  a 
common  market  by  1992  will  cre¬ 
ate  more  competition  and  result 
in  lower  cost  transmission  facili¬ 
ties  for  videoconferencing.  □ 


What  it  takes  to  be  the  international  specialist.  #4  in  a  series. 


Hometown 

Advantage." 


—Stephan  Folgnand 
Managing  Director. 

Germany 

WorldCom  Telecommunication 
Services  GmbH 


If  you  were  touring  through¬ 
out  Germany,  who  would  you 
choose  to  show  you  around— 
a  tourist  or  the  local  tour  guide? 

Well,  you  have  a  similar  deci¬ 
sion  to  make  when  you  choose 
your  overseas  network  repre¬ 
sentative.  Basically,  there  are 
two  types:  one  who  gains 
most  of  his  experience  from 
books,  maps,  lectures  and 
pamphlets  (like  the  tourist)  and 
one  who  gains  his  experience 
from  real  life  (like  the  local  tour 
guide).  This  type  of  representa¬ 


tive  has  lived  in  one  country  for 
years,  has  been  educated  there, 
knows  the  language,  knows  the 
local  customs,  understands 
local  regulations  and  is  well 
acquainted  with  the  local  PTT 

Every  WorldCom  representa¬ 
tive  offers  you  this  "hometown 
advantage."  It's  a  perspective 
that  can  prove  vital  to  the 
success  of  your  network. 

Along  with  our  perspective 

WorldCom 


comes  such  offerings  as  full 
facilities  management  and  out¬ 
sourcing  services  in  Germany 
and  the  U.K.,  plus  Technical 
Operations  Centers,  all  to  assure 
your  network  runs  smoothly. 

Bitte  rufen  Sie  uns  an— it's 
how  we  say  "please  give  us 
a  call"  in  Frankfurt.  Of  course, 
most  overseas  network  repre¬ 
sentatives  wouldn't  know  that. 

Call  us  at  800-733-3755. 

Or  call  me  in  Frankfurt  at 
011-49-69-29892-0. 
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theEnne  Awards 

Honoring  The  Best  Of  The  Best. 

Judging  of  the  1991  Nominations  is  under  way.  Winners  will  be  named  Monday,  October  14th,  at  NetWorld  ’91. 
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Please  send  me  a  free  demo  disk  of 
LightWatch.  I  want  to  manage  all  my 
desktop  connections  from  a  central  site. 

Please  make  my  LightWatch  demo  disk:  Q  3.5  inch  □  5.25  inch 
I  use  these  protocols  in  my  network:  Q  Ethernet  Q  Token  Ring  Q  AppleTalk  Q  Apollo  Domain 
I  have  this  number  of  workstations  in  my  network:  Q  100  or  less  Q  101  to  500  Q  more  than  500 
My  need  is:  Q  Immediate — have  a  Fihermux  representative  call  me  Q]  next  3  months  Q  future 
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Andrew  Burroughs 

foreign  offices  into  the  same  cus¬ 
tomized,  seven-digit  dialing  plans 
serving  domestic  SDN  sites.  It 
also  offers  much  faster  call  setup 
times  than  AT&T’s  International 
Direct  Dial  service,  as  well  as  dis¬ 
counts  of  20%  to  30%  off  stan¬ 
dard  international  calling  rates. 

AT&T  is  taking  a  bilateral  ap¬ 
proach  to  the  deployment  of 
Global  SDN  by  integrating  the 
service  with  the  virtual  net  ser¬ 
vices  offered  by  foreign  carriers. 
The  foreign  services  support  dif¬ 
ferent  feature  sets  than  Global 
SDN. 

According  to  William  Evans, 
AT&T’s  Global  SDN  product  mar¬ 
keting  manager,  the  carrier’s 
reach  gives  it  an  edge  in  the  mar¬ 
ket.  “We’re  going  to  the  coun¬ 
tries  users  do  business  in,”  he 
said. 

According  to  Evans,  half  of 
AT&T’s  domestic  SDN  users  have 
significant  international  traffic, 
and  the  majority  of  these  users 
are  interested  in  subscribing  to 
Global  SDN.  But  he  declined  to 
say  how  many  Global  SDN  users 
AT&T  currently  has. 

Multilateral  edge 

Even  though  it  doesn’t  have 
the  widest  reach,  US  Sprint  has  an 
edge  over  rivals  with  its  multilat¬ 
eral  approach  to  international 
virtual  network  services,  accord¬ 
ing  to  Andrew'  Burroughs,  US 
Sprint’s  vice-president  for  global 
marketing. 

The  multilateral  approach 
means  that  each  carrier  support¬ 
ing  US  Sprint’s  Global  Virtual  Pri¬ 
vate  Network  supports  those  fea¬ 
tures  on  the  same  Northern 
Telecom,  Inc.  central  office 
switch  platform. 

US  Sprint  actually  has  two  in¬ 


ternational  virtual  net  services. 
The  multilateral  GVPN  supports  a 
range  of  advanced  calling  ser¬ 
vices  as  well  as  switched  56K  and 
64K  bit/sec  transmissions.  US 
Sprint  also  offers  a  scaled-down 
bilateral  service,  called  Country 
VPN,  w  hich  basically  supports  the 
same  features  that  AT&T  sup¬ 
ports  with  Global  SDN. 

Burroughs  claims  that  the 


multilateral  approach  enables  US 
Sprint  to  roll  out  more  advanced 
services  and  features  than  AT&T 
supports.  For  example,  AT&T 
does  not  support  switched  56K  or 
64K  bit/sec  service  as  part  of 
Global  SDN. 

Global  SDN  also  does  not  sup¬ 
port  many  of  the  enhanced  call¬ 
ing  features  that  GVPN  supports, 
such  as  calling  party  name  dis¬ 


play  and  automatic  redial  if  a  line 
is  busy. 

But  in  the  U.S. ,  many  of  the  en¬ 
hanced  GVPN  calling  features  can 
only  be  obtained  via  Northern 
Telecom  private  branch  ex¬ 
changes  equipped  with  Integrat¬ 
ed  Services  Digital  Network  soft¬ 
ware  or  via  PBXs  that  interface  to 
Northern  Telecom’s  ISDN  stan¬ 
dard. 


US  Sprint  began  GVPN  service 
to  Hong  Kong  and  the  U.K.  in 
May.  Commercial  GVPN  service  is 
scheduled  to  begin  with  Unitel 
Communications,  Inc.  of  Canada, 
PTT  Telecom  of  the  Netherlands 
and  International  Digital  Com¬ 
munications,  Inc.  of  Japan  in  the 
first  quarter  of  1992. 

US  Sprint  also  currently  offers 
( continued  on  page  61) 


Gmparing 
£obal  services 

Oitinued  from  page  23 
Cv  Communications,  Ltd.  in  the 
U.  Global  SDN  service  to  N'or- 
wy  and  Italy  is  scheduled  to 
cnmence  within  a  few  wreeks, 
vile  service  to  Belgium,  the 
?therlands  and  Spain  is  sched- 
i  “d  to  begin  in  the  third  quarter. 
V  early  1992,  AT&T  plans  to  of- 
Ir  Global  SDN  in  conjunction 
th  at  least  1 5  foreign  carriers. 
Today,  the  carrier’s  Global 
)N  service  is  a  bare-bones  offer- 
ig.  It  enables  users  to  integrate 
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Select  the  LightWatch  platform  that  suits  your  network 
best:  affordable  386-based  PC-DOS  with  Super  VGA 
graphics,  or  powerful  Sun  SPARC™  UNIX™  with  Open- 
Windows™.  Both  support  industry-standard  SNMP  to 
ease  integration  in  multi-vendor  applications. 

Crossbow  LightWatch  is  ready  to  perform  in  your 
network.  Call  Fibermux  today  at  (818)  709-6000  to 
arrange  a  screen  test. 


Configure,  Monitor,  and  Analyze  Crossbow  Networks 
Port-,  Card-,  Hub-  and  Network-Level  Management 
SNMP  Support  for  Industry-Wide  Compatibility 
PC-DOS  and  Sun  UNIX  Platforms 
Intuitive  Graphic  Interface 
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Fibermux.  LAN  Hub  Network  Management.  We're  Serious. 


Audition  Crossbow  LightWatch  and  try  out  the  most 
inaiitive  LAN  Hub  management  interface  available.  Let 
easy-to-use  screens  guide  you  through  network  trouble¬ 
shooting  and  traffic  analysis.  Get  real-time  alarms,  events, 
and  port-level  statistics  from  easy-to-read  graphic  displays. 

Moves,  adds,  or  changes  take  only  a  simple  point-and- 
click.  And  manage  all  your  Ethernet,  Token  Ring,  Apple- 
Talk,  and  Apollo  Domain  LANs  from  just  one  screen. 


Actual  unretouched  photo , 


Crossbow  LightWatch  Network  Management 
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Nothing  supports  your  business 


We’re  bigger  on  customer  service  than  ever 
before  starting  with  our  Account  Teams.  They  are 
committed  to  understanding  your  specific  needs. 
And  have  the  resources  to  address  them. 

Resources  like  our  Customer  Service  Centers 
that  are  manned  by  handpicked  service  experts 
and  equipped  with  state-of-the-art,  fingertip  tech¬ 
nology.  From  there,  we  can  actually  monitor  your 
network  end-to-end,  isolate  faults,  and  initiate 
immediate  repair. 


When  it  comes  to  answering  and  anticipating 
customer  requests  for  new  product  features  and 
enhanced  functionality  AT&T  can  respond  like  no 
one  else.  Because  unlike  any  other  T-l  provider, 
we  can  call  on  AT&T  Bell  Laboratories,  world- 
renowned  for  their  innovations. 

We  also  have  state-of-the-art  capabilities 
that  allow  us  to  design  the  most  efficient  and 
cost-effective  network  solutions, based  on  your 
particular  needs. 


So  if  you  want  customer  service  that  will 
support  your  business  in  a  big  way  call  us. 

By  comparison,  everything  else  is  just  lip  service. 

Digital  solutions  that  match  your  needs. 
Another  AIM advantage. 

For  more  information  about  ACCUNET 
Digital  Transport  Services,  call  your  AT&T  Account 
Executive  or  1  800  247-1212,  Ext.  439. 


AT&T 


The  right  choice. 


Playing  the  Trump  Card  of  Technology 


THE 


CONFERENCE 


CHICAGO,  AUGUST  12-13,1991 


How  you  play  the  trump  card  of  network  technology  today  will 
determine  your  competitiveness  in  the  global  marketplace  in  the 
years  ahead. 

The  Manufacturing  Networks  Conference  is  the  only  confer¬ 
ence  specifically  designed  to  give  you  practical,  real  world  in¬ 
sights  into  the  major  technology  and  management  issues  shap¬ 
ing  the  manufacturing  network  world.  Leaders  in  the  manufac¬ 
turing  industry  will  cover  the  timely  issues  that  you  must  seri¬ 
ously  consider  if  you  are  to  stay  competitive  in  the  global 
marketplace. 

Conference  Highlights 

The  conference  topics  specifically  include: 

•  Making  the  Business  Case  for  Open  Manufacturing 
Networks 

•  Speed  to  Market 

•  Making  CIM  Work 

•  MAP  User  Views 

•  Handling  Cutovers  and  Upgrades 

•  Factory  LAN  Strategies 

•  Building  the  Paperless  Plant 


The  Saturn  Experience 

This  special  keynote  presentation  offers  a  rare  in¬ 
side  look  into  the  manufacturing  network  that  put 
Saturn  Corporation  in  the  spotlight. 

General  Motors'  $3  billion  Saturn  manufacturing 
project  has  captured  public  interest  since  its  incep¬ 
tion.  The  major  focus  of  all  this  attention  has  been 
on  Saturn's  advanced  manufacturing  network. 
This  state-of-the-art  network  automates  opera¬ 
tions  from  order  entry  to  delivery  of  this  next-gen¬ 
eration  automobile. 

Top  network  official,  David  Skiven,  Manager  of 
the  Facilities  and  Manufacturing  Integration  at 
Saturn  Corporation,  will  give  his  insights  into  the 
key  network  issues  reshaping  the  manufacturing 
world. 


The  Product  Showcase  gives  you  the  opportunity  to  interact 
with  top  networking  vendors  and  gain  the  product  education 
you  need  to  make  key  purchasing  decisions.  The  exhibitors  to 
date  include: 


Inter-enterprise  Manufacturing  Networks 
Breaking  Down  Organizational  Barriers 
Inventory  Control  Networks 

Can  the  Federal  Government  Do  More  to  Promote 
Manufacturing  Networks 

Concurrent  Engineering  Networks 


3Com  Corporation 
Atlanta  Technologies,  Inc. 

The  Brown  Computer  Company 
Cable-Comm  Technologies 
Cabletron  Systems  Inc. 

ChipCom  Corporation 
Cisco  Systems 

Digital  Equipment  Corporation 


Lannet  Data  Communications 
Mohawk  Wire  &  Cable 
Novell,  Inc. 

Optical  Data  Systems 
RAD  Network  Devices 
Teleport  Communications  Group 
Wellfleet  Communications 
Zenith  Electronics  Corporation 


Wide-Area  Network  Strategies 


Interested  in  exhibiting? 

Call  Tom  Reiling  at  (508)  470-3870 


Presented  by: 


cicl  Digital 
Consulting,  Inc. 

Call  (508)470-3880  For  Detailed  Conference  Information 
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PRODUCTS  &  SERVICES 

THE  LATEST  OFFERINGS  FROM  VENDORS  AND  CARRIERS 


Bridge  ties  4  E-nets 
to  FDDI  backbone 

Penril  DataComm  tool  forwards  60,000  64-byte 
packet/sec  across  all  four  Ethernet  segments. 


F 


Andrew  provides  AS/400 
gateway  to  DECnet  users 

Andrew  Corp.  recently  un¬ 
veiled  its  NetLynx/5400e,  a 

gateway  that  enables  users  on 
Digital  Equipment  Corp.  net¬ 
works  to  establish  links  to  IBM 
Application  System/400 
minicomputers. 

The  NetLynx/5400e  is  a 
stand-alone  unit  that  can  fit  in 
a  rack  or  be  wall-mounted  in  a 
waring  closet.  The  device  is 
based  on  an  Intel  Corp.  80186 
microprocessor  and  comes 
with  5 1 2K  bytes  of  memory, 
seven  I/O  coprocessors  and 
an  Ethernet  terminal  server. 

It  attaches  to  a  DECnet  lo¬ 
cal-area  network  and  appears 
to  local  devices  as  a  terminal 
server.  A  single  twinaxial  ca¬ 
ble  port  links  the  unit  to  an 
AS/400. 

Each  gateway  can  establish 
as  many  as  seven  emulation 
sessions,  and  multiple  gate¬ 
ways  can  be  pooled  with  a 
common  DECnet  service 
name.  Users  emulate  IBM 
5251  terminals  via  Andrew’s 
TruLynx/5251  and  can  con¬ 
duct  file  transfer  via  Andrew 
or  IBM  file-transfer  software. 

NetLynx  5400e  is  available 
now  for  $5,995. 

Andrew  Corp.,  2771  Pla¬ 
za  del  Amo,  Torrance,  Calif. 
90503;  (213)  320-7126. 


Digitech  offers 
frame  relay  analyzer 

Digitech  Industries,  Inc.  re¬ 
cently  announced  an  analyzer 
for  monitoring,  troubleshoot¬ 
ing  and  certifying  frame  relay 
products  and  services. 

The  Digitech  Series  900 
is  outfitted  with  32-bit  digital 
signal  processors  that  fits  into 
an  Intel  Corp.  80386-based 
personal  computer.  Digitech 
claims  the  board  operates  as 
much  as  30  times  faster  than 
other  frame  relay  analyzers 
and  said  the  device  can  moni¬ 
tor  and  emulate  in  real-time 
lines  running  up  to  T-l  speeds 
with  100%  line  utilization. 

The  Digitech  Series  900 
frame  relay  analyzer  board 
costs  $  1 5,000  and  comes  with 
a  single  T-l  interface.  A  dual 
V.35/T-1  interface,  which  re¬ 
quires  an  extra  slot  in  the  per¬ 
sonal  computer,  costs  $  1 ,500. 

Digitech  Industries,  Inc., 
68  Grove  St.,  Ridgefield, 
Conn.  06877;  (203)  438- 
3731-  □ 


Hayes  intros 
new  modem 
for  V.32bis 

ATLANTA  —  Hayes  Micro¬ 
computer  Products,  Inc.  last 
week  announced  a  V.32bis  mo¬ 
dem  that  supports  standard 
speeds  up  to  14.4K  bit/sec  and 
throughput  with  data  compres¬ 
sion  at  speeds  up  to  38.4K  bit/ 
sec. 

The  V-Series  Ultra  Smartmo- 
dem  144000  (Ultra  144),  like  the 
earlier  Ultra  96,  also  has  an  inte¬ 
gral  X.25  packet  assembler/dis- 
assembler  that  can  support  as 
many  as  four  concurrent  packet- 
switched  network  sessions. 

Adherence  to  CCITT  V.32bis 
enables  the  modem  to  support 
full-duplex  communications  at 
14.4K,  12K,  9-6K,  7.2K  and  4.8K 
bit/sec.  The  Ultra  144  is  also 
compatible  with  9-6K  bit/sec 
V.32  modems  and  Hayes’  propri¬ 
etary  9-6K  bit/sec  V-Series  mo¬ 
dems,  more  of  which  have  been 
installed  than  any  other  9-6K  bit/ 
sec  proprietary  modem,  accord¬ 
ing  to  Hayes. 

At  lower  speeds,  the  modem  is 
compatible  with  V.22bis  (2,400 
bit/sec),  V.23  (1,200  to  75  bit/ 
sec),  V.22  (1,200  bit/sec)  and 
V.21  (300  bit/sec). 

Support  for  the  CCITT’s 
V.42bis  data  compression  stan¬ 
dard  and  the  V.42  Link  Access 
Procedure  M  (LAP  M),  an  error 
control  standard,  enables  the  rno- 


By  Timothy  O’Brien 

West  Coast  Bureau  Chief 

TORRANCE,  Calif.  —  In  its 
first  bid  for  a  share  of  the  client/ 
server  data  base  market,  Ashton¬ 
Tate  Corp.  recently  announced 
dBASE  IV  Server  Edition. 

Ashton-Tate  has  positioned 
dBASE  IV  Server  Edition  as  a 
front-end  tool  for  users  needing 
access  to  Microsoft  Corp.’s  SQL 
Server  back-end  data  base. 

The  software  runs  in  extended 
memory  on  DOS-based  Intel 
Corp.  80286  personal  comput¬ 
ers,  freeing  up  base  memory  for 
applications  and  providing  users 
with  ample  extended  memory  for 
large  data  base  applications. 

Ashton-Tate  said  it  will  even¬ 
tually  offer  support  for  other 
popular  data  base  servers. 

“Ashton-Tate  has  identified 
the  gaps  in  its  product  line,  and 
for  the  near  term,  its  strategy  is 
being  built  around  dBASE  IV.  This 


dem  to  support  compression  ca¬ 
pabilities  of  4-to-l,  meaning  the 
Ultra  144  can  achieve  throughput 
in  optimal  conditions  at  speeds 
up  to  38.4K  bit/sec. 

Other  compatibility 

The  Ultra  144  is  backward- 
compatible  with  the  Hayes  Adap¬ 
tive  Data  Compression  technique 
used  in  the  early  V-Series,  and 
MNP  5,  both  of  which  provide  2- 
to-1  compression  and  throughput 
up  to  19-2K  bit/sec. 

Besides  LAP  M  support,  the  Ul¬ 
tra  144  is  backward-compatible 
with  the  LAP  B  error  control 
method  used  with  earlier  V-Series 
modems.  The  device  supports 
pulse  and  tone  dialing  over  stan¬ 
dard  dial-up  facilities  and  two- 
wire  leased  line  connections. 

The  integral  PAD  supports 
point-to-point  or  point-to-multi- 
point  X.25  packet-switched  links 
and  implements  CCITT  X.3,  X.28 
and  X.29  standards.  As  many  as 
four  concurrent  X.25  sessions 
can  be  supported  using  Hayes’ 
AutoStream  protocol  to  support 
and  manage  the  sessions. 

Hayes’  Smartcom  III  commu¬ 
nications  software  is  said  to 
shield  users  from  the  complex¬ 
ities  of  PAD  commands,  allowing 
such  processes  as  the  storage  of 
access  procedures. 

The  Ultra  144  will  be  available 
in  North  America  next  month  at  a 
price  of  $1,199-  Users  with  Ultra 
96  can  upgrade  to  the  144  for 
$275. 

For  further  information,  con¬ 
tact  Hayes  at  705  Westech  Drive, 
Norcross,  Ga.  30092,  or  call 

(404)449-8791.  □ 


product  is  a  first  step,”  explained 
William  Higgs,  a  senior  software 
analyst  at  Gartner  Group,  Inc./ 
InfoCorp,  a  consulting  firm  based 
in  Santa  Clara,  Calif. 

Higgs  said  he  expects  Ashton¬ 
Tate’s  long-range  plans  to  call  for 
back-end  data  base  server  prod¬ 
ucts  using  advanced  data  base 
server  technology  from  Interbase 
Software  Corp.,  which  Ashton¬ 
Tate  acquired  this  past  spring. 

The  dBASE  Server  Edition  in¬ 
cludes  dBASE  SQL,  Ashton-Tate’s 
implementation  of  SQL  integrat¬ 
ed  with  its  dBASE  language.  As  a 
result,  many  existing  applica¬ 
tions  written  in  dBASE  SQL  can 
access  dBASE  data  stored  locally 
in  .dbf  format.  The  same  applica¬ 
tions  can  also  access  remote  serv¬ 
er-based  data  base  tables. 

In  addition,  developers  can 
write  applications  in  dBASE  SQL 
and  then  dBASE  IV  Server  Edition 
will  convert  the  programs  into 


By  Maureen  Molloy 

Staff  Water 

GAITHERSBURG,  Md.  —  Pen¬ 
ril  DataComm  last  week  intro¬ 
duced  a  multiport  bridge  that  will 
enable  users  to  connect  as  many 
as  four  local-area  network  Ether¬ 
net  segments  to  a  Fiber  Distribut¬ 
ed  Data  Interface  backbone. 

The  Series  2500  FDDI  Bridge 
is  the  first  in  a  series  of  LAN  inter¬ 
networking  products  the  compa¬ 
ny  plans  to  introduce  during  the 
next  year. 

Penril  currently  manufactures 
modems  and  statistical  multi¬ 
plexers  that  are  sold  predomi¬ 
nantly  through  value-added  re¬ 
seller  channels. 

The  Series  2500  FDDI  Bridge 
is  based  on  Reduced  Instruction 
Set  Computer  (RISC)  technology 
and  can  forward  nearly  60,000 
64-byte  packet/sec  through  all 
four  Ethernet  ports,  enough  to 
keep  up  with  a  worst-case  traffic 
scenario. 

The  total  filtering  capacity  of 
the  five  interfaces  is  505,949 
packet/sec  —  14,880  packet/ 
sec  for  each  of  the  Ethernet  ports 
and  446,429  packet/sec  for  the 
FDDI  ring.  This  ensures  that  no 
packets  are  dropped  even  when 
the  fiber  and  the  Ethernets  are  be- 

SQL  Server’s  native  SQL. 

As  future  versions  of  dBASE  TV 
Server  Edition  support  other 
servers,  developers  will  be  able  to 
make  their  applications  available 
on  a  variety  of  servers  without 
learning  different  SQL  dialects. 

“Users  don’t  have  to  learn  a 
new  language  to  use  SQL,”  said 
Bill  Lyons,  chief  executive  officer 
of  Ashton-Tate,  at  a  recent  con¬ 
ference.  “With  this  product,  we 
have  provided  seamless  integra¬ 
tion  to  the  back-end  SQL  Server.” 

System  requirements  include 
an  80286  computer  with  640K 
bytes  of  base  memory  and  1M 
byte  of  extended  memory.  The 
system  works  with  Microsoft  SQL 
Server  Version  1 . 1  running  on  an 
OS/2-based  server. 

Pricing  for  dBASE  IV  Server 
Edition  is  set  at  $1,295  for  three 
users  and  $7,995  for  20  users. 
Current  users  of  dBASE  products 
can  upgrade  to  dBASE  IV  Server 
Edition  for  $595.  The  product  is 
available  now. 

For  more  information,  contact 
Ashton-Tate  at  20101  Hamilton 
Ave.,  Torrance,  Calif.  90509,  or 
call  (800)  227-4866.  □ 


ing  used  at  the  maximum  possible 
rate. 

The  bridge  supports  ANSI 
FDDI  standards,  IEEE  LAN  and 
bridging  standards,  and  Trans¬ 
mission  Control  Protocol/Inter¬ 
net  Protocol  standards.  It  can  be 
managed  using  the  TCP/IP  Sim¬ 
ple  Network  Management  Proto¬ 
col,  either  through  the  network 
or  out-of-band  via  an  RS-232 
port. 

The  device  is  a  translating 
bridge  that  converts  Ethernet 
traffic  to  FDDI  format  and  vice 
versa.  This  allows  Ethernet  nodes 
to  directly  address  nodes  located 
on  the  FDDI  ring  and  ensures  in¬ 
teroperability  with  other  FDDI 
bridges  and  routers. 

It  also  supports  the  Spanning 
Tree  Protocol,  which  enables 
bridges  to  interact  using  a  com¬ 
mon  language  and  reroute  data  in 
the  event  of  a  failure. 

Additionally,  the  company 
plans  to  introduce  more  inter¬ 
faces  for  the  bridge,  including 
LAN  or  FDDI  ports,  as  well  as 
wide-area  network  interfaces  op¬ 
erating  at  T-3  speeds.  These  fu¬ 
ture  products  will  be  offered  as 
field  upgrades  and  accomplished 
through  software  downloads 
from  a  management  station. 

Good  timing 

According  to  Marty  Palca,  an 
analyst  at  San  Jose,  Calif. -based 
Dataquest,  Inc.,  the  product’s 
functionality  will  place  it  at  the 
high  end  of  the  Ethernet-to-FDDI 
bridge  market. 

“It’s  a  good  product  entering 
the  market  at  the  right  time,”  said 
Palca,  adding  that  the  number  of 
FDDI  bridges  sold  this  year  is  ex¬ 
pected  to  be  nearly  twice  those 
sold  in  1990. 

Jim  Harrison,  program  man¬ 
ager  at  the  META  Group,  a  West- 
port,  Conn. -based  consultancy, 
said  the  product’s  advanced  fil¬ 
tering  capabilities  could  make  it 
one  of  the  leading  Ethernet-to- 
FDDI  bridges.  He  pointed  out, 
however,  that  Penril  must  first  es¬ 
tablish  a  market  presence  in  LAN 
internetworking  before  the  prod¬ 
uct  can  achieve  success. 

The  Series  2500  Bridge  costs 
between  $24,000  and  $42,000, 
depending  on  configuration,  and 
will  be  available  next  month. 

For  further  information,  con¬ 
tact  Penril  at  1300  Quince  Or¬ 
chard  Blvd.,  Gaithersburg,  Md. 
20878,  or  call  (301)  921- 
8600.  □ 


Ashton  Tate  takes  wraps 
off  dBASE  IV  Server  tool 
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BY  JOHN  BUTLER 


Guidelines  for 
checking  vendor 
references 


When  looking  for  a  new  source  of  network  products  or 
services,  network  managers  often  rely  on  references  as  a  way  to 
select  a  vendor.  However,  references  are  often  based  on 
subjective  human  perceptions,  which  can  be  distorted. 

If  The  Friendly  Service  Co.  gives  you  the  name  of  a  network 
manager  —  let’s  call  her  Elbe  —  as  a  reference,  then  what 
does  it  mean?  Let’s  call  Elbe  and  see  if  we  can  understand  what 
is  really  behind  her  responses. 

You  reach  Ellie  and  begin,  “I’m  considering  using  The 
Friendly  Service  Co.  to  service  my  network.  How  do  you  like 
their  service?” 

“It’s  great,”  she  replies.  (But  what  she  might  mean  is,  “I 

like  Bill,  my  field  engineer,  but 
i  don’t  care  much  for  anyone 
else  over  there.”) 


A 


good  salesman 
will  check  each 
reference  and  cue  them 
if  needed. 

AAA 


“How  about  their  response 
time?” 

“They  are  always  here  when 
we  need  them.”  (Translation: 
“Business  is  slow,  and  we  only 
need  a  48-hour  response.  They 
manage  that.”) 

“Tell  me,  Ellie,  how  about 
parts?” 

“We  have  never  been  kept 
down  for  parts.”  (That  is,  “We 
have  never  needed  parts  to  resolve  a  problem.  Usually,  an 
adjustment  keeps  us  limping  along.”) 

“So  I  guess  you  would  recommend  using  Friendly  for  our 
needs.” 

“Absolutely.”  (Meaning,  “I  don’t  know  what  your  needs  are, 
but  I'd  use  any  company  as  long  as  Bill  is  my  field  engineer.  I 
hate  change.”) 

Now  don’t  get  me  wrong.  You  do  need  to  rely  to  a  great 
extent  on  references,  but  be  careful  how  you  use  them.  Be 
specific  when  you  ask  a  question.  Ask:  “Do  they  get  on  site 
within  two  hours?”  not:  “Is  the  response  time  good?”  Ask: 
“What  happened  the  last  time  you  needed  a  part?”  not:  “Is 
their  parts  support  good?”  If  a  lot  of  money  is  at  stake,  then 
consider  a  visit  to  a  reference  site. 

Here  are  some  other  points  to  keep  in  mind  when  checking 
references: 

■  No  one  is  going  to  give  you  a  bad  reference.  A  good 
salesman  will  check  each  reference  and  cue  them  if  needed. 

■  It’s  unlikely  that  any  user  of  a  company’s  service  will  speak 
badly  of  that  service,  especially  if  they  were  involved  in  the 
selection  of  the  vendor.  After  all,  who  wants  to  admit  they 
made  a  bad  decision? 

■  Talk  to  a  person  at  the  right  managerial  level.  If  you  are 
given  the  name  of  a  lower  level  manager  or  an  operator,  ask  to 
talk  with  the  MIS  director  or  the  network  manager.  The 
higher  you  go,  the  more  likely  you  are  to  get  an  unbiased 
response. 

When  you  evaluate  the  quality  of  the  service  you  are  getting 
from  your  current  vendor,  once  again,  sort  out  the  facts  from 
the  perceptions.  What  is  important  to  you  in  your  decision  is 
whether  a  change  in  vendors  will  affect  your  business  opera¬ 
tions.  Weigh  any  change  in  network  uptime  against  potential 
cost  benefits. 

There  are  numerous  companies  in  the  marketplace  that  want 
your  business.  Many  of  them  can  do  a  very  good  job.  Your 
chances  of  finding  the  right  vendor  increase  if  you  keep  your 
decision  as  factual  and  objective  as  possible.  □ 

Butler  is  a  sales  manager  in  Decision  Data  Service,  Inc.  ’s 
Pawtucket,  R.I.,  office. 
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EDITORIAL 


Brave  new  world  of  public  net 
services  holds  promise,  threat 


Over  the  horizon,  a  wealth  of 
powerful,  new  network  services 
are  taking  shape  that  promise  to 
revolutionize  the  public  and  pri¬ 
vate  networks  of  today. 

Users  sampling  some  of  these 
services,  such  as  frame  relay  and 
Switched  Multimegabit  Data  Ser¬ 
vice,  are  getting  a  taste  of  the 
greater  flexibility  and  capacity 
of  tomorrow’s  intelligent  net¬ 
work. 

These  emerging  technologies 
will  serve  as  the  foundation  for 
the  next  generation  of  applica¬ 
tions,  including  imaging,  inter¬ 
active  video  communications, 
multimedia  systems  and  true 
distributed  processing. 

But  this  network  vision  has  a 
dark  side  that  has  already  been 
glimpsed,  if  only  briefly.  It 
raises  unsettling  questions 
about  the  future. 

The  intelligent  network  will 
be  driven  by  increasingly  sophis¬ 
ticated  transmission  facilities 
and  hardware  and  software  sys¬ 


tems  that  are  vulnerable  to  dev¬ 
astating  outages. 

As  users  know  from  painful 
experience,  a  single  fiber  cut  can 
disrupt  communications  along 
an  entire  coastline  or  through¬ 
out  a  major  city. 

Deployment  of  Common 
Channel  Signaling  System  7 
(CCS7)  technology,  which  will 
be  at  the  heart  of  the  advanced 
services  of  the  future,  raises  ad¬ 
ditional  concerns. 

In  the  past  two  weeks,  Pacific 
Bell  and  Bell  Atlantic  Corp.  both 
suffered  a  number  of  network 
outages  in  major  cities  —  in¬ 
cluding  Los  Angeles,  Pittsburgh, 
San  Francisco  and  Washington, 
D.C.  —  due  to  problems  with 
their  CCS7  nets.  Reports  of  oth¬ 
er  CCS7-related  local-loop  prob¬ 
lems  are  also  starting  to  emerge. 

In  January  1990,  AT&T  was 
hit  hard  by  a  CCS7-related  na¬ 
tionwide  network  outage. 

Carriers  need  to  take  steps 
now  to  inoculate  their  networks 


against  future  outages. 

First,  the  carriers  must  estab¬ 
lish  redundancy  in  their  CCS7 
networks  and  erect  fire  walls 
that  prevent  a  problem  on  one 
net  from  spreading  into  others. 

This  is  particularly  important 
in  light  of  the  fact  that  carriers 
plan  to  extend  their  signaling 
nets  to  user  sites.  A  problem 
spawmed  by  one  user  could  dis¬ 
rupt  many  others. 

Second,  carriers  must  exer¬ 
cise  the  greatest  caution  in  up¬ 
grading  or  modifying  these  vital 
signaling  nets  to  prevent  the 
sudden  emergence  of  problems 
that  are  hard  to  pinpoint. 

But  the  burden  of  protection 
does  not  lie  solely  with  carriers. 
Users  must  ensure  that  their 
owrn  networks  are  protected  — 
through  diverse  routing,  alter¬ 
nate  carriers  and  disaster  recov¬ 
ery  planning  —  from  the  prob¬ 
lems  that  are  certain  to  emerge 
along  the  road  to  the  intelligent 
network  of  the  future.  □ 
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DAWN  OF  OPEN  SYSTEMS 


BY  JAMES  HERMAN 

Industry  consolidation  could 
short-circuit  user  needs 


Conventional  wisdom  in  the 
data  communications  industry 
says  we  are  headed  toward  an 
open  systems  future. 

The  dawning  of  the  open  sys¬ 
tems  era  is  expected  to  usher  in  a 
period  of  even  greater  competi¬ 
tion  among  vendors  and  swing 
the  balance  of  industry  power 
away  from  vendors  in  favor  of 
users.  Other  factors  at  work  in 
the  industry,  however,  could 
produce  a  far  different  outcome. 

There  are  many  signs  that  the 
data  communications  industry  is 
entering  a  period  of  vendor  con¬ 
solidation.  AT&T’s  acquisition 
of  NCR  Corp.  and  Network  Sys¬ 
tems  Corp.’s  purchase  of  Vita- 
link  Communications  Corp.  are 
two  recent  examples.  Even  the 
recent  deal  between  IBM  and 
Wang  Laboratories,  Inc.,  al¬ 
though  not  an  acquisition,  puts 
Wang  squarely  in  IBM’s  sphere 
of  influence. 

In  addition,  the  IBM-Wang  al¬ 
liance  may  be  a  precursor  of  how 
industry  alignments  will  devel¬ 
op  in  the  near  future. 

Over  the  next  five  years,  the 
industry  may  fracture  into  a  few 
large  blocs  of  vendors  that  unite 
through  various  OEM,  licensing 
and  technology-sharing  agree¬ 
ments.  The  computer  industry 
could  end  up  resembling  the 
auto  industry,  in  which  thou¬ 
sands  of  participants  are  orga¬ 
nized  via  a  plethora  of  alliances 
and  supplier  agreements  into 
five  or  six  multinational  groups. 

As  the  consolidation  and 
alignment  proceeds,  midsize 
vendors  will  continually  scram¬ 
ble  for  protection.  Like  a  high- 
stakes  version  of  musical  chairs, 
no  one  will  want  to  be  left  stand¬ 
ing  when  the  music  stops. 

Ironically,  it  is  the  dramatic 
decline  in  the  cost  of  technol¬ 
ogy,  largely  the  result  of  stan¬ 
dards,  that  will  drive  industry 
consolidation.  Most  of  the  basic 

Herman  is  a  principal  at 
Northeast  Consulting  Re¬ 
sources,  Inc.,  a  Boston  con¬ 
sulting  firm  that  focuses  on 
strategic  management  and  in¬ 
formation  technologies. 


building  blocks  of  networks  and 
information  systems  (IS)  are 
becoming  incredibly  inexpen¬ 
sive.  Good  personal  computers 
are  available  for  less  than 
$1,000,  while  local-area  net¬ 
works  can  be  purchased  for  less 
than  $100  per  station. 

It’s  easy  to  imagine  a  person¬ 
al  computer  with  the  power  of  an 
Intel  Corp.  80386  for  under 
$500  and  a  router  for  less  than 
$1,000  by  1995  —  prices  that 
put  them  in  the  realm  of  mass- 
market  consumer  technology. 
This  development  will  force  in¬ 
formation  technology  vendors 
to  think  more  like  consumer 
electronics  giants  such  as  Sony 
Corp.  and  Mitsubishi  Consumer 
Electronics  America,  Inc.  if  they 
hope  to  succeed. 

If  net  equipment  is  priced  like 
a  consumer  product,  it  also  must 
be  distributed  and  serviced  like  a 
consumer  product. 

High-volume,  low-margin 
consumer  products  are  sold 
through  distributors  and  cata¬ 
logs  —  the  kinds  of  channels 
that  all  the  major  vendors  have 
already  set  up.  In  the  future,  the 
major  vendors’  primary  source 
of  market  power  may  result 
from  their  control  of  key  distri¬ 
bution  channels,  which  they  will 
use  to  further  cement  supplier 
agreements  with  other  vendors. 

For  users,  the  trend  toward 
consolidation  could  be  a  muted 
blessing.  On  one  hand,  users 
must  be  careful  in  their  choice  of 
vendors  so  they  don’t  get  stuck 
with  a  vendor  that  goes  under,  a 
consideration  that  may  actually 
accelerate  the  consolidation 
trend  since  users  may  become 
reluctant  to  use  anyone  other 
than  the  most  solid  vendors. 

On  the  other  hand,  users  will 
benefit  from  the  increased  level 
of  integration  and  interoperabil¬ 
ity  that  will  come  from  vendor 
alliances. 

As  the  vendors  sort  out  their 
allegiances  to  one  another  and 
distinct  camps  emerge,  users 
will  once  again  be  able  to  return 
to  the  strategic  vendor  model. 

For  the  past  five  years,  most 
users  have  watched  the  number 


of  IS  vendors  they  used  increase 
significantly  due  to  the  fact  that 
their  traditional  vendors  were 
unable  to  keep  up  with  all  the 
latest  advances  in  technology. 
Now  they  are  likely  to  see  that 
number  decline  as  the  big  ven¬ 
dors  use  alliances  and  acquisi¬ 
tions  as  a  source  for  products 
they  can’t  produce  themselves. 

Traditionally,  companies’ 
use  of  diverse  vendors  has  been 
due  to  decentralized  purchasing 
policies  that  have  let  depart¬ 
ments  and  work  groups  make 
their  own  purchasing  decisions. 

Now  the  legacy  of  incompati¬ 
ble  and  unmanageable  systems 
is  fueling  a  return  to  strong  en¬ 
terprisewide  standards.  As  users 
reduce  the  number  of  informa¬ 
tion  technology  suppliers,  they 
will  see  a  corresponding  de¬ 
crease  in  the  complexity  of  inte¬ 
gration  and  systems  manage¬ 
ment. 

When  users  return  to  the  stra¬ 
tegic  vendor  approach,  howev¬ 
er,  it  is  crucial  that  they  insist  on 
across-the-board  use  of  open 
systems  standards. 

Open  systems  standards  of¬ 
fer  a  way  to  balance  the  growing 
power  of  the  surviving  vendors 
by  lowering  the  cost  of  switching 
to  another  vendor.  Adopting  an 
open  systems  strategy  allows 
users  to  purchase  from  two  or 
three  vendors  —  just  enough  to 
keep  everyone  on  their  toes. 

Consolidation  isn’t  going  to 
happen  overnight,  but  neither  is 
migration  to  open  systems. 

Users  must  recognize  that  the 
next  few  years  may  be  their  win¬ 
dow  of  opportunity  to  institu¬ 
tionalize  open  systems  stan¬ 
dards  and  the  corresponding 
benefits  of  interoperability  and 
portability.  If  users  remain 
locked  into  current  proprietary 
technology,  they  may  be  hurt  or 
end  up  captive  to  a  surviving 
multinational  computer  giant. 

Instead,  users  must  have  the 
option  to  switch  strategic  ven¬ 
dors.  Getting  serious  about  open 
systems  will  ensure  that  such  an 
option  exists.  It  will  also  prevent 
the  coming  consolidation  from 
turning  into  a  nightmare.  □ 


LIKE  ALLIGATORS  IN  A  SWAMP,  unforeseen  problems  can  really  put  the  bite  on  a 
communications  operation.  Many  managers  find  themselves  wrestling  with  these  networking 
reptiles  every  day. 

If  you’ve  survived  an  “alligator  attack,”  share  it  with  our  readers  by  calling  Susan  Collins, 
associate  features  editor,  at  (508)  820-7413  or  fax  your  idea  to  us  at  (508)  820-3467.  Alligators 
should  be  1,200  words  in  length  and  submitted  either  on  disk  or  via  modem. 


BY  FRANK  ANDTROISE 


X  dh'dn  t  go  on  un^ci-fAorixcJ 
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LETTERS 


An  ounce  of  prevention 

As  an  information  systems 
auditor  for  Central  Fidelity 
Banks,  Inc.,  I  have  a  com¬ 
ment  on  your  recent  article 
“Net  managers  focus  on  virus 
prevention”  ( NW ',  May  27): 
It’s  about  time! 

When  are  so-called  comput¬ 
er  professionals  going  to  wake 
up?  Prevention  has  been  the 
answer  since  the  beginning  of 
the  first  virus. 

Most  security  problems  re¬ 
lating  to  personal  computer 
and  local-area  network  envi¬ 
ronments  can  be  directly  at¬ 
tributed  to  a  lack  of  or  inade¬ 
quacies  in  corporate 
standards.  The  very  standards 
that  govern  mainframe  com¬ 
puter  uses  are  ignored  at  this 
level. 

Using  standard  security 
measures  is  more  effective  in 
stopping  virus  attacks  than 
any  software  product  on  the 
market.  The  only  cost  is  the 
time  required  for  your  corpo¬ 
rate  staff  to  develop  them.  Of 
course,  developing  and  refin¬ 
ing  end-user  computing  stan¬ 
dards  will  take  time  but  mak¬ 
ing  them  effective  at  deterring 
viruses  will  pay  for  itself 


many  times  over. 

Leave  the  deterrence  of  vi¬ 
ruses  to  proper  standards, 
user  education  and  heavy  pen¬ 
alties  for  violations.  Detection 
has  its  place,  but  detecting  the 
intended  subject  by  securing 
your  system’s  accessibility  is 
more  productive  than  gaining 
false  reliance  on  vaccines  that 
are  only  as  good  as  their 
developers. 

Hal  Shearer 
Senior  IS  auditor 
Central  Fidelity  Banks 
Richmond,  Va. 

Zmodem  support 

Your  recent  article  “New 
Mac  software  supports  emula¬ 
tion  and  file  transfer”  (NW, 
June  17)  stated,  “One  of  the 
product’s  unique  features  is  its 
support  of  the  Zmodem  proto- 
(continued  on  page  61) 

Network  World  welcomes 
letters from  its  readers. 

Letters  should  be  typed  and 
double-spaced.  Mail  them  to 
Editor,  Network  World,  161 
Worcester  Road,  Framing¬ 
ham,  Mass.  01701. 

Letters  may  be  edited  for 
space  and  clarity. 
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Finance  Wants  To  Move  Three  Hundred  Nodes. 

Fast  Time  It  Took  Three  Weeks.  This  Time  We  Have  Three  Days. 
All  LAN  Problems  Should  Be  So  Easy  To  Solve. 


Change  happens.  And  in  today’s  business 
environment,  it  happens  last. 

Let’s  say  for  instance,  you’re  charged  with 
moving  a  large  LAN —clients,  servers,  bridges, 
routers,  applications,  the  works.  You  shut 
it  down  Friday  night.  Move.  And  the  whole 
thing  has  to  be  up  and  running  flawlessly 
first  thing  Monday  morning. 

Piece  of  cake,  right?  If  you’re  already  work¬ 
ing  with  SynOptics,  that  is. 

Because  with  our  SynOptics  LAN  Manage¬ 
ment  System  you’ll  be  able  to  systematically 


plan,  validate  and  troubleshoot  any  LAN 
change.  Whether  you’re  making  a  major  move 
or  simply  adding  new  users. 

Our  LattisNet™  hubs  spread  intelligence 
throughout  your  LAN.  And  our  LAN  manage¬ 
ment  software  lets  you  take  advantage  of  that 
intelligence. 

For  example,  before  you  move  your  LAN,  you 
can  log  and  profile  all  network  activity  down 
to  every  port  and  node.  You’ll  know  exacdy 
who’s  connected  to  what,  which  software  goes 
where,  and  what  the  traffic  patterns  are. 


SynOptics  Communications.  Inc  .  4401  Great  America  Parkway.  P  O.  Box  58185.  Santa  Clara.  CA  95052-8185.  ©  1991  SynOptics  Communications.  Inc  LattisNet  and  “The  Hub  Of  Client/Server  Computing.’ are  trademarks  of  SynOptics  Communications,  Inc 


Our  auto  topology  feature  draws  a  real  time 
map  of  what  your  LAN  looks  like  now  Then, 
in  a  fraction  of  the  time  it  used  to  take,  you 
can  design  what  you  want  it  to  look  like  after 
the  move. 

And  when  the  physical 
move  is  complete,  you  can 
validate  your  installation 
port  by  port,  node  by  node, 1 
in  real  time.  So  Monday  morning,  you  can 
bring  the  LAN  up  confident  there  wont 
be  any  downtime. 


SynOptics.  There  is  simply  no  better  way 
to  manage  your  LAN.  Or  manage  change. 

For  our  free  video  on  the  SynOptics 
approach  to  LAN  management,  call  the  num 

ber  below.  And  make  your  next 
move  a  smooth  one. 

Free  LAN  Management  Video , 
call  1-800-544-1340,  ext  31. 

i SynOptics 

The  Hub  Of  Client/Server  Computing!" 
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SynOptics.  The  Huh  Of  Clietit/Sener Computing. 


Other  brand  and  product  names  are  trademarks  or  registered  trademarks  of  their  respective  holders 
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For  a  free  copy 


a  call. 
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There’s  more  to  being  a 
good  network  provider  than  good 
Tl  products.  That’s  why  our 
approach  to  the  whole  network¬ 
ing  process  is  so  .  .  .  well,  whole. 

Of  course,  we  want  you  to 
know  we  can  meet  your  Tl  needs. 
From  entry-level  systems  and 

fractional  Tl  to 
sophisticated 
multinodal  con¬ 
figurations.  And 
our  full  line  of 
network  compo¬ 
nents  ranges 
from  analog  and 
digital  access 
products  to  fiber 
optic  systems  and  LAN/WAN 
internetworking  solutions. 

But  product  range  is  hardly 
our  primary  message.  You  see, 
we’re  in  a  unique  position  to  sat¬ 
isfy  your  total  networking  needs. 
To  go  beyond  hardware  to 
provide  the  expertise  to  make 
your  network  a  strategic  corp¬ 
orate  advantage.  From  initial 
analysis  to  integrated  network 
management. 

Flow  did  we  get  to  this 
point?  Over  30  years’  experience 
in  the  network  arena  was  a  good 
start.  Fiaving  the  wherewithal 
of  a  $3  billion  global  company 
doesn’t  hurt  either.  Factor  in 
our  position  as  today’s  leading 
independent  supplier  of  data 
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What  Good  Is  A  Tl  Vendor 
If  They  Can’t  Support  The  Rest  Of 
Your  Networking  Needs? 


communications  systems  and 
services,  and  you’ve  got  a  partner 
who’s  there  for  the  long  haul. 

So  the  question  is:  Do  you 
merely  want  to  buy  Tl  products? 
Or  would  you  rather  team  up 


with  a  company  that  can  support 
your  total  networking  needs? 

If  your  answer  is  the  latter, 
call  1-800-RACAL-55  (in 
Florida,  305-846-4811).  Ask 
for  your  free  copy  of  "Business 


Applications  and  Trends  in  Tl 
Technology:  A  Practical  Guide.’1 

It  just  might  be  the  start  of 
a  longstanding  relationship 
with  the  company  that’s  reaching 
beyond  today’s  standards. 


QDBOB  WE  UNDERSTAND  NETWORKING  INSIDE  AND  OUT 

Racal-Milgo® 


TM 


©1991  Racal  Data  Communications,  Inc.  All  rights  reserved. 


A  mix  of  muxes 


CONTINUED  FROM  PAGE  1 
vendor  to  work  with  in  designing 
their  T-l  or  T-3  networks.  In¬ 
deed,  there  have  been  signs  of 
flux  in  the  crowded  multiplexer 
market,  where  acquisitions  have 
already  affected  some  early  en¬ 
trants. 

For  example,  Timeplex,  Inc. 
has  changed  hands  twice.  Unisys 
Corp.  bought  the  multiplexer 
vendor  in  1988  for  $330  million 
and  sold  it  last  month  to  a  joint 
venture  of  Swiss  and  South  Afri¬ 
can  telecommunications  suppli¬ 
ers  and  resellers.  Avanti  Commu¬ 
nications  Corp.,  another  early 
entrant  in  T-l  multiplexing,  saw 
its  assets  acquired  by  start-up  Ty- 
Link  Corp.  of  Norton,  Mass.,  ear¬ 
lier  this  year.  Avanti  still  exists  as 
a  company,  but  its  multiplexers 
are  being  made  and  marketed  un- 

Briere  is  a  Network  World 
contributing  editor  and  presi¬ 
dent  of  TeleChoice,  Inc.,  a 
Montclair,  N.J.,  telecommuni¬ 
cations  consultancy  specializ¬ 
ing  in  long-distance  service 
analysis  and  network  design. 
Guptill  is  an  associate  at  Tele- 
Choice.  They  can  be  reached  at 
(201)  746-0200. 


der  the  TyLink  name. 

The  result  of  market  changes 
and  rapid  growth  has  been  an  ex¬ 
ceptionally  broad  array  of  prod¬ 
ucts  with  incompatible  multiplex¬ 
ing  schemes,  framing  algorithms 
and  management  systems.  This 
makes  it  all  the  more  important 
for  users  to  consider  the  follow¬ 
ing  points  when  selecting  a  multi¬ 
plexer: 

■  Compatibility  with  other  ven¬ 
dors’  equipment. 

■  Future  migration  paths  and 
vendor  plans  for  introducing  new 
technologies. 

■  Scalability  of  the  equipment. 

■  T-3  capability  of  the  equip¬ 
ment. 

The  chart  beginning  on  page 
40  compares  the  basic,  across- 
the-board  features  of  more  than 
40  products  from  38  vendors. 
The  vast  majority  of  these  ven¬ 


dors  use  proprietary  algorithms 
to  organize  data  bits  into  frames, 
which  are  then  transmitted  over 
the  T-l  or  T-3  circuit.  To  be  able 
to  understand  the  data  being 
transmitted,  the  multiplexers  on 
the  receiving  end  must  use  the 
same  algorithm. 

According  to  the  vendors, 
these  different  framing  algo¬ 
rithms  are  not  really  causing 
problems  because  users  are  sim¬ 
ply  buying  all  their  multiplexers 
from  one  vendor.  But  users  dis¬ 
agree,  saying  that  these  incom¬ 
patibilities  limit  their  choices. 

CHART • GUIDE 

A  Buyer’s  Guide  chart  com¬ 
paring  T-1  and  T-3  multi¬ 
plexers  begins  on  page  40. 


For  example,  one  user  who  is 
adamant  about  the  need  for  com¬ 
patibility  is  Steve  Baker,  presi¬ 
dent  of  Integrated  Network  Ser¬ 
vices,  Inc.  (Insinc),  a  Vancouver 
firm  that  does  outsourcing  and 
systems  integration.  Baker’s  firm 
handles  voice  and  data  traffic  for 
more  than  200  user  firms,  each 
with  different  customer  premises 
equipment. 

“You’ve  got  to  find  the  [multi¬ 
plexer]  vendor  that  talks  with  the 
most  other  [multiplexers],”  Bak¬ 
er  says. 

Even  vendors  admit  incom¬ 
patibilities  effectively  limit  users 
to  a  single  vendor’s  multiplexer. 
Vendor  efforts  in  frame  relay  and 
ATM  should  alleviate  this  situa¬ 
tion  somewhat,  as  these  schemes 
define  standard  interfaces  among 
different  vendors’  equipment. 

Some  vendors  are  even  build¬ 
ing  multiple  multiplexing 
schemes  into  their  products. 
AT&T  Paradyne,  for  example, 
combines  its  proprietary  multi¬ 
plexing  scheme  with  carrier-stan¬ 
dard  M24  multiplexing  to  provide 
a  measure  of  compatibility  with 
other  devices. 

Another  area  of  potential  in- 
( continued  on  page  38) 


Users  seeking  T-1  and 
T-3  multiplexers  will  find 
plenty  of  choices. 
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A  TCP/IP  here.  An  AppleTalk 
there.  A  Token  Ring  thisaway.  An 
Ethernet  over  thataway.  With 
so  many  networking  standards  out 
there,  its  no  wonder  everyone  is 
so  confused. 

Guess  it’s  a  good  thing  Digital 
came  along  to  personally  guide  you 
through  the  networking  jungle.  And 
oh  what  a  path  our  PATHWORKS IV' 
PC  network  clears. 

You  see,  PATHWORKS  lets 
you  turn  a  jungle  ol  LANs  and 
WANs  into  one  civilized  network. 
Suddenly,  managing  it  all  is  no 
sweat.  Growing  it,  no  sw  eat  either. 
Go  whld,  and  add  as  many  users 


DIGITAL'S 
PATHWORKS 
CLEARS  A  RATH 
THROUGH 
THE  PC 

NETWORKING 

JUNGLE. 


and  servers  to  your  network  as 
you  would  like. 

PATHWORKS  does  all  this 
because  it’s  the  first  PC  network 
that’s  designed  for  real  client-server 
computing.  Not  just  file  and  printer 
sharing.  So  you  can  run  tough 


business-critical  applications  right 
from  your  desk.  With  any  PC  client 
(DOS,  OS/2,  Macintosh,  even 
Microsoft  Windows).  And  using 
any  server,  from  your  personal  PCs 
to  your  corporate  mainframes.  If 
that  weren’t  enough,  our  flexible, 
client-based  licensing  will  keep  the 
monkey  off  your  pocketbook.  (And 
your  back.) 

So.  While  it  is  easy  to  get  lost 
in  the  jungle,  now  it’s  just  as  easy 
to  find  your  way  out.  Simply  give 
us  a  roar  at  1-800-343-4040,  Ext. 
907.  And  let  Digital  lead  you 
to  greener 
LANs. 


mma 


COMPUTING  FROM  DIGITAL. 
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Packet  protocols  that  will  affect  muxes 


T-l  multiplexers,  which  are 
overwhelmingly  circuit  switch¬ 
es,  are  likely  to  undergo  signifi¬ 
cant  architectural  changes  over 
the  next  few  years  as  vendors  de¬ 
velop  support  for  packet- 
switched  approaches  such  as 
frame  relay  and  Asynchronous 
Transfer  Mode  (ATM). 

Frame  relay  is  becoming  an 
important  checklist  item  for  us¬ 
ers  currently  planning  networks 
to  handle  high-speed,  bursty 
data  traffic  —  particularly  those 
that  interconnect  local-area  net¬ 
works.  ATM  switching  is  a  longer 
range  issue  but  will  become  im¬ 
portant  when  users  start  plan¬ 
ning  to  use  T-l  multiplexers  to 
access  broadband  Integrated 
Sendees  Digital  Network  offer¬ 
ings. 

So  far,  only  a  few  T-l  multi¬ 
plexer  vendors  have  added 
frame  relay  to  their  multiplex¬ 
ers.  Datalink  Ready,  Inc.  and 
StrataCom,  Inc.  and  are  joined 
by  Netrix  Corp.  as  the  only  three 
vendors  listed  in  the  Buyer’s 
Guide  chart  to  currently  support 
frame  relay.  About  18  others  — 
including  Network  Equipment 
Technologies,  Inc.,  Newbridge 
Networks,  Inc.  and  Timeplex, 
Inc.  —  plan  to  offer  frame  relay 
at  some  point,  while  17  current¬ 
ly  have  no  plans  to  offer  frame 
relay. 

Vendors  support  frame  relay 
by  adding  a  frame  relay  inter¬ 
face  board  to  the  multiplexer. 
Users  connect  LAN  bridges  or 
routers  to  the  interface,  which 


breaks  LAN  traffic  into  frames  of 
varying  length  in  much  the  same 
way  a  packet  assembler/disas- 
sembler  creates  X.25  packets. 

Users  allocate  a  specific 
amount  of  bandwidth,  whether  it 
is  a  full  T-l  or  a  chunk  of  a  T-l 
such  as  a  256K  bit/sec  channel, 
to  carry  frames  to  other  sites 
with  LANs  or  host  computing  fa¬ 
cilities.  When  frame  relay  data 
needs  to  be  transmitted,  the  en¬ 
tire  amount  of  allocated  band¬ 
width  is  made  available. 

The  best  method? 

While  suitable  for  LAN  inter¬ 
connect  applications,  frame  re¬ 
lay  may  not  be  the  best  technol¬ 
ogy  to  use  when  transmitting 
voice  or  video  because  it  cannot 
guarantee  the  fixed  uniform  de¬ 
lay  and  sampling  needed  by 
those  applications.  The  equip¬ 
ment  used  to  process  voice  and 
video  transmissions  requires 
regular,  constant  samples, 
which  frame  relay  is  currently 
unable  to  provide. 

The  ATM  draft  international 
standard  was  designed  for  pre¬ 
cisely  this  purpose,  however. 
The  standard  defines  a  form  of 
packet  switching  called  cell  re¬ 
lay,  which  breaks  data  sent  to  an 
ATM  switch  into  fixed-length 
cells. 

Each  cell  is  53  bytes  and  con¬ 
sists  of  a  5 -byte  header  and  a  48- 
byte  information  field.  The 
header  is  used  to  relay  cells 
through  a  series  of  switches  at 
high  speed.  The  switch  passing 


data  to  the  intended  receiving 
device  reassembles  the  original 
data  stream. 

ATM  will  be  used  by  carriers 
worldwide  to  deploy  broadband 
ISDN,  a  set  of  standards  defining 
interfaces  that  allow  informa¬ 
tion  to  be  exchanged  at  broad¬ 
band  rates.  Broadband  ISDN 
specifies  a  single  signal  inter¬ 
face  for  voice,  data,  video,  and 
circuit-  and  packet-switched 
data  at  high  speeds  (greater 
than  2M  bit/sec). 

The  CCITT  1988  broadband 
ISDN  Recommendation  1.121 
includes  a  user  network  inter¬ 
face  definition  at  speeds  of 
150M  and  600M  bit/sec  to  take 
advantage  of  the  gigabit  speeds 
promised  by  the  proposed  Syn¬ 
chronous  Optical  Network  stan¬ 
dard.  1.121  recommends  that 
broadband  ISDN  services  be  de¬ 
livered  using  ATM’s  cell-based 
networking  protocols. 

So  far,  no  multiplexer  sup¬ 
ports  ATM,  though  some  ven¬ 
dors  have  announced  plans  to 
offer  it  on  T- 3  multiplexers  and 
frame  relay  on  their  T-l  multi¬ 
plexers.  The  reason,  they  say,  is 
that  at  T-3  speeds,  ATM  offers 
better  efficiencies  for  transmit¬ 
ting  data  than  frame  relay  of¬ 
fers.  This  is  because  ATM  is  de¬ 
signed  to  transport  voice,  data, 
video,  images  and  virtually  any¬ 
thing  else  that  can  be  digitized  in 
fixed-length  cells  instead  ofvari- 
able-length  packets. 

—  Daniel  Briere  and 
Bruce  Guptill 


( continued  from  page  35 ) 
compatibility  between  multiplex¬ 
ers  is  the  interleaving  method 
used. 

The  vast  majority  of  vendors 
use  either  bit  interleaving  or  byte 
interleaving.  However,  very  few, 
including  StrataCom,  Inc.,  use 
packet  interleaving.  A  bit-inter¬ 
leaved  multiplexer  will  not  work 
with  a  byte-interleaved  one,  and  a 
packet-interleaved  multiplexer 
won’t  work  with  either  of  the  oth¬ 
er  two. 

In  bit  interleaving,  the  multi¬ 
plexer  builds  a  data  frame  using 
one  bit  from  each  input  port  at  a 
time.  The  frame  is  then  transmit¬ 
ted  into  the  network.  In  byte  in¬ 
terleaving,  the  multiplexer  builds 
frames  a  byte  at  a  time  from  each 
input  port. 

In  packet  interleaving,  multi¬ 
plexers  build  packets,  not  frames, 
in  groups  of  characters  —  usually 
between  one  and  256  characters 
—  and  then  send  those  packets 
onto  the  network  as  they  become 
ready  to  transmit. 

Bit  interleaving  typically  re¬ 
quires  less  memory  than  byte  in¬ 
terleaving,  due  to  the  smaller 
chunks  of  data  handled  at  one 
time  from  each  input  channel. 
They,  therefore,  also  have  rela¬ 
tively  short  delay  time  when 
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sending  and  receiving  informa¬ 
tion  between  network  nodes.  Of 
course,  bit  transmission  requires 
disassembling  and  reassembling 
the  messages  sent  and  received, 
and  requires  extra  control  char¬ 
acters  to  do  this. 

The  interleaving  scheme  used 


Bit  interleaving 

typically  requires  less 
memory  than  byte 
interleaving. 

▲  ▲A 


by  each  vendor  is  listed  in  the  ac¬ 
companying  chart. 

Another  issue  for  users  to  con¬ 
sider  is  whether  the  multiplexer 
is  compatible  with  generally  ac¬ 
cepted  public  network  interfaces. 
M24  multiplexing  capability,  for 
instance,  can  allow  an  otherwise 
proprietary  multiplexer  to  work 
with  customer  premises  equip¬ 
ment  from  other  vendors. 

The  multiplexer  should  be 


compatible  with  all  major  cus¬ 
tomer  premises  equipment  and 
public  network  interface  stan¬ 
dards,  including  2-wire  E&M,  4- 
wire  E&M,  D4  framing,  EIA-232- 
D  (RS-232-C),  CCITT  V.35,  EIA- 
4 2 2- A  (RS-422)  and  EIA-530 
(RS-449).  Again,  we  have  listed 
such  compatibility  as  reported  by 
the  vendors  in  the  chart. 

Other  standard  interfaces  that 
users  should  look  for  include  In¬ 
tegrated  Services  Digital  Network 
Basic  Rate  Interface  (BRI)  and 
Primary  Rate  Interface  (PRI),  as 
well  as  European  T-l  and  E-3  net¬ 
works  for  multinational  network¬ 
ing. 

Since  various  countries  differ 
in  their  interpretations  of  stan¬ 
dards,  users  planning  to  commu¬ 
nicate  with  offices  in  another 
country  should  make  sure  the 
post,  telegraph  and  telephone  ad¬ 
ministration  of  the  country  in 
question  has  certified  a  multi¬ 
plexer  as  comparable  with  its  ser¬ 
vices. 

Users  should  also  ask  whether 
the  multiplexer  supports  CCITT 
G.700  series  interfaces,  includ¬ 
ing  G.703  and  G.736.  These  are 
established  international  stan¬ 
dards  for  T-l/E-1  multiplexer  in¬ 
terfaces  with  public  networks. 

Users  should  query  vendors 


about  their  plans  to  support  fu¬ 
ture  technologies  that  are  now 
being  standardized,  such  as  frame 
relay  and  ATM.  “Your  multiplex¬ 
ers  must  be  prepared  for  the  fu¬ 
ture,”  says  Insinc’s  Baker,  who 
sees  frame  relay  and  ISDN  com¬ 
patibility  as  necessary  capabili¬ 
ties  in  a  multiplexer. 

Three  of  the  38  vendors  sur¬ 
veyed  for  this  Buyer’s  Guide  — 
Datalink  Ready,  Netrix  Corp.  and 
StrataCom  —  currently  offer 
frame  relay  support.  Northern 
Telecom,  Inc.’s  product  supports 
frame  relay  throughput  as  an  in¬ 
telligent  channel  bank,  but  does 
not  support  frame  relay  switch¬ 
ing.  Eighteen  others  plan  to  sup¬ 
port' frame  relay  in  the  near  fu¬ 
ture. 

Ask  vendors  how  they  plan  to 
add  support  for  these  and  other 
technologies  in  future  products, 
and  if  current  products  will  be  en¬ 
hanced  to  support  these  new 
technologies.  Such  backward 
compatibility  is  of  paramount  im¬ 
portance,  especially  in  large  net¬ 
works  with  a  broad  base  of  in¬ 
stalled  equipment  and  software. 

Also  investigate  the  vendor’s 
history  of  innovation.  Has  the 
vendor  demonstrated  a  willing¬ 
ness  and  ability  to  use  new  tech¬ 
nologies?  Have  these  technol¬ 
ogies  been  supported  by  the 
vendor? 

Users  and  vendors  consider 
the  advent  of  ATM  a  factor  that 
will  help  alleviate  concerns  of 
multiplexer  incompatibility.  For¬ 
tunately,  most  vendors  plan  to 
support  ATM  (see  “Packet  proto¬ 
cols  that  will  affect  muxes,”  this 
page). 

Scalability 

Twenty-eight  of  the  38  ven¬ 
dors  featured  in  the  chart  say 
their  listed  multiplexer  is  scal¬ 
able.  Upgrades  can  include  add¬ 
ing  or  swapping  out  cards  that 
boost  a  multiplexer’s  channel 
handling  capacity;  installing 


cards,  other  hardware  or  firm¬ 
ware  to  provide  network  manage¬ 
ment  functions;  or  taking  advan¬ 
tage  of  programming  hooks  into 
the  multiplexer  so  the  user  can 
configure  its  networks  right  at 
the  chassis.  The  least  expensive 
upgrades  tend  to  be  the  card¬ 
swapping  type;  channel  cards  can 
be  bought  for  as  little  as  $250 
each. 

Programmable  network  man¬ 
agement  is  found  at  the  high  end 
of  the  upgrade  spectrum.  While 
this  is  often  built  into  the  multi¬ 
plexer  at  the  factory,  it  also  can 
be  added  through  the  installation 
of  more  cards  with  processors 
and  preprogrammed  instruction 
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sets  for  various  functions.  Prices 
are  dependent  upon  the  type  and 
amount  of  management  software 
to  be  installed,  which  is  deter¬ 
mined  by  the  hardware,  the  card 
firmware  and  the  software  need¬ 
ed  to  support  those  cards.  Net 
management  upgrade  costs 
range  between  $500  and  $1,000 
per  card. 

Management 

The  multiplexer  is  the  heart  of 
the  user’s  network,  providing 
switching,  transmission  and  re¬ 
ception  for  all  data  sent  over  the 
backbone.  Therefore,  the  net 
manager  must  manage  the  net¬ 
work  through  the  multiplexer  in 
( continued  on  page  48) 


Channel  bank  vs.  mux 


For  a  small  or  fairly  stable 
T-l  network,  channel  banks 
provide  most,  if  not  all,  of  the 
functionality  needed. 

Channel  banks  are  the  sim¬ 
plest  form  of  multiplexer,  with 
network  switching  accom¬ 
plished  using  manual,  dual  in¬ 
line  pin  switches.  The  advan¬ 
tage  of  channel  banks  is  their 
lower  cost,  simplicity  and  ad¬ 
herence.  If  you  plan  to  simply 
link  two  or  three  sites  using  T-l 
lines,  you  may  be  a  candidate 
for  channel  banks  instead  of 
multiplexers. 

On  the  other  hand,  if  you  are 
setting  up  a  corporate  backbone 
or  feeding  data  from  remote  of¬ 
fices  to  an  existing  backbone, 
multiplexers  are  the  better 
choice. 

There  are  differences  be¬ 
tween  the  feeder  multiplexers 


used  in  the  latter  application 
and  the  resource  manager  mul¬ 
tiplexers  that  anchor  the  corpo¬ 
rate  backbone.  But  these  differ¬ 
ences  are  a  function  of  the 
capabilities  built  into  the  multi¬ 
plexers  and  the  scalability  of  the 
multiplexers  through  the  instal¬ 
lation  of  function  cards  and 
software.  The  multiplexers 
themselves  may  not  be  very  dif¬ 
ferent  physically. 

Some  vendors  offer  channel 
banks  that  can  be  upgraded  into 
multiplexers  using  the  same 
chassis  or  rack  space.  The  DCB- 
24  channel  bank  from  Telco 
Systems  Network  Access  Corp., 
for  example,  can  be  upgraded 
into  the  company’s  Route  24 
T-l  multiplexer  simply  by  re¬ 
placing  the  channel  cards. 

—  Daniel  Briere  and 
Bruce  Guptill 


Imagine  a  perfect  fit 
between  digital  equipment  and  services. 


Imagine  the  competitive  edge  you’d  gain 
if  your  multiplexers  were  actually  “designed  to 
fit”  public  networks  and  take  full  advantage  of 
their  services.  Imagine  your  savings  if  you  could 
combine  public  carriers'  services  with  your 
private  network  to  form  a  hybrid  network  that 
increased  your  flexibility —  without  the  need  for 
costly  additional  interfaces. 

AT&T  Paradyne’s  ACCULINK™  multiplex¬ 
ers  were  developed  specifically  to  fit  public 
carriers'  framing  and  formatting  specifications. 
Our  compatibility  makes  it  easy  for  you  to  take 
advantage  of  powerful  network  offerings  — 
like  AT&T’s  ACCUNET®  Spectrum  of  Digital 
Services  (ASDS)  for  fractional  Tl,  cost-effective 
Subrate  Data  Multiplexing  (SDM),  or  BMS-E, 

Visit  us  at  ComNet  West  Booth  #1035 


for  dynamic  bandwidth  management.  And, 
because  ACCULINK  multiplexers  interoperate 
with  other  AT&T  Paradyne  products,  like  the 
COMSPHERE™  3600  Series  DSUs,  as  easily  as 
with  the  public  networks,  you  gain  the  com¬ 
plete  digital  network  solution  you  need  to 
meet  your  strategic  business  goals  — 
from  one  company. 

So  if  you  think  the  ACCULINK  multi¬ 
plexer  sounds  like  a  perfect  fit  with  your 
requirements,  call  1  (800)  482-3333,  Ext.  312.  In 
Canada,  call  1  (41 6)  494-0433.  For  our  free 
booklet  that  describes  using  ASDS  for  fractional 
Tl  solutions,  call  1  (800)  482-3333,  Ext.  313- 
Or,  fax  your  request  to  1  (813)  530-2103. 

Now,  imagine  one  company... 

i-  M  AT&T  Paradyne 


©1991  AT&T  Paradyne  ACCULINK  is  a  trademark,  and  ACCUNET  is  a  registered  trademark,  of  AT&T  COMSPHERE  is  a  trademark  of  AT&T  Paradyne 
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T-1  and  T-3  multiplexers 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management  and 

diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price 

range/ 

warranty 

period 

Adaptive  Corp. 

A  Network 

Equipment 
Technologies,  Inc. 
company 

Redwood  City,  Calif. 
(415)  366-9500 

STM-18 

SONET  Trans¬ 
mission 
Manager  (T-3; 
bit-oriented, 
floating  SONET 
virtual  tributary) 

Circuit; 
frame  relay 
support  not 
planned 

336  T-1,  18 
T-3;  NA 

RS-232, 
D4/DS1 , 

V.35,  DS3; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 ,  DS3, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

500;  336 

32  HSSI 

NA 

Synchronous: 

HSSI  up  to  43M 
bit/sec 

DSO, 

subrate, 

B8ZS, 

DACS 

Integrated  event 
log;  interface  to 
NET'S  NET/OPEN 
network  manage¬ 
ment  system 

Standard:  dynamic 
bandwidth  allocation, 
channel  prioritization, 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port 

$200,000 
(estimate; 
product  not 
available 
until  fourth- 
quarter 
1991)/90 
days 

Astrocom  Corp. 

St.  Paul,  Minn. 

(612)  227-8651 

NX6456-DS1 
(T-1;  byte) 

Circuit; 
frame  relay 
support  not 
planned 

1  T-1 , 24 

56K  bit/sec 

RS-422,  RS- 
449,  D4/DS1 , 
V.35;  data, 
video 

Point-to-point, 
multipoint, 
drop-and- 
insert;  T- 
1/DS1,  twisted¬ 
pair 

4;  1 

Asynchro¬ 
nous:  NA; 
synchro¬ 
nous:  4  or 
more  DSIs 

NA;  NA 

Asynchronous:  NA: 
synchronous:  56K 
bit/sec  to  1 .5346M 
bit/sec;  N  X  56  or 

N  X  64,  where  N  = 
1  to  24 

DSO, 

B8ZS, 

DACS 

Local,  remote  and 
digital  loop-backs; 
none 

Standard:  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  redundant 
power  supply 

$4,500- 

$6,000/2 

years 

AT&T  Paradyne 
Largo,  Fla. 

(813)  530-2000 

ACCULINK 
Series  (T-1;  bit 
and  byte) 

Circuit; 
frame  relay 
support 
planned 

16  T-1;  154 
9.6K  bit/sec, 
27  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.35,  MIL- 
188,  E&M  1, 
2;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic 

250;  16 

Asynchro¬ 
nous:  128; 
synchro¬ 
nous:  128 

Analog:  61 , 
digital:  192; 
ADPCM:  24K 
and  32K 
bit/sec,  PCM: 
64K  bit/sec 

Asynchronous: 
300-1 9.2K  bit/sec; 
synchronous: 
1,200-1  536M 
bit/sec 

Proprietary 
and  non¬ 
proprietary 
muxing 
schemes; 
DSO, 
subrate, 
B8ZS, 
DACS 

Fully  integrated 
management  from 
a  single  point  of 
control,  integrated 
BERT,  integral  ESF 
statistics, 
channel/DSO/ 
DS1/CSU/ 
OCU/DSU  loop- 
backs,  voice  test 
tone,  DTE  interface 
status, 

noninterfering 
diagnostic  checks, 
performance 
statistics, 
automatic  fault 
reporting;  optional 
interfaces: 
UNMA/Accumaster 
Integrator,  NetView 

Standard:  dynamic 
bandwidth  allocation, 
sub-DSO  bandwidth 
allocation,  channel 
prioritization,  user- 
programmable 
features,  supervisory 
port;  optional: 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection 

$5,500- 
$80,000/1 
year  on-site 

Bayly 

Communications, 

Inc. 

Ajax,  Ontario 
(416)  686-2935 

Omniplexer- 
Omnidacs 
Family  (T -1 ;  bit) 

Circuit; 
frame  relay 
support  not 
planned 

2-34  T-1; 
120-240 

9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.35,  E&M  1, 
2,  3;  voice, 
data,  video, 
image 

Point-to-point, 
multipoint,  ring, 
drop-and- 
insert,  bypass; 
T-1/DS1, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

Unlimited; 

2-34 

Asynchro¬ 
nous:  60- 
288;  synch¬ 
ronous:  60- 
480 

48-96;  PCM: 
64K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous:  0- 
19.2K  bit/sec, 
synchronous:  0- 
19.2K  bit/sec,  56K 
bit/sec,  N  X 
56K/64K  bit/sec; 
Omnidacs  model: 
300  bit/sec-1  544M 
bit/sec 

Asynchro¬ 
nous  multi¬ 
plexing 
scheme  is 
proprietary; 
DSO, 
Subrate, 
B8ZS, 
DACS 

Control  of 
hardware 
parameters  and 
DSO  routing; 
indications  of  port 
and  node  failure; 
none 

Standard:  E-1 
circuits,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port;  optional: 
redundant  power 
supply 

$2,500- 
$35,000/1 
year  parts 
and  labor 

Canoga 

Perkins  Corp. 
Chatsworth,  Calif. 
(818)  718-6300 

Model  3140  (T- 
1 ;  byte) 

Circuit; 
frame  relay 
support  not 
planned 

2  T-1,  192 
9.6K  bit/sec, 
24  56K 
bit/sec 

Point-to- 
point, 
multipoint, 
ring,  drop- 
and-insert, 
bypass;  RS- 
232,  RS-422, 
RS-449, 

V.35,  E&M  1 , 
2,  3,  4,  5; 
voice,  data, 
image,  video 

T-1/DS1, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

32;  2 

Asynchro¬ 
nous:  240, 
synchro¬ 
nous:  150 

30;  PCM: 

64 K  bit/sec, 
ADPCM:  16K 
and  32K 
bit/sec 

Asynchronous:  0- 
38. 4K  bit/sec; 
synchronous:  0- 
1  536M  bit/sec 

DSO, 

subrate, 

B8ZS, 

DACS 

Local  and  remote 
loopback,  LED 
displays,  control 
logic;  management 
interfaces  planned 

Standard:  E-1 
circuits,  sub-DSO 
bandwidth  allocation, 
user-programmable 
features,  supervisory 
port;  optional: 
redundant  power 
supply,  primary 
alternate  route 
selection 

$4,600- 

$15,000/1 

year 

Codex  Corp. 
Mansfield,  Mass. 
(508)  261-4000 

Codex  6250 
Digital  Network 
Multiplexer  (T- 
1,  byte) 

Circuit; 
frame  relay 
support  not 
planned 

4  T-1;  120 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
449,  D4/DS1 , 
V.11/X.21, 
V.35,  V.36, 
G.703,  E&M 
1,5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint, 
drop-and- 
insert,  bypass, 
T-1  to  56K 
bit/sec  DDS;  T- 
1/DS1 , 
microwave, 
satellite,  DDS, 
CEPT  E-1 

10;  3 

Asynchro¬ 
nous:  72, 
synchro¬ 
nous:  72 

72;  PCM: 

64K  bit/sec, 
ADPCM: 

16K,  24K 
and  32K 
bit/sec 

Asynchronous: 
300-1 9. 2K  bit/sec, 
synchronous: 
2.400K-768K 
bit/sec;  voice:  16K- 
64K  bit/sec 

Proprietary 

muxing 

scheme; 

DSO, 

subrate, 

B8ZS, 

DACS 

Network  event 
recording  and 
display,  system 
recognizes 
standard  AT&T  red 
and  yellow  alarms; 
Standard  interface: 
Codex  9800  series 

Standard:  E-1,  sub- 
DSO  bandwidth 
allocation,  channel 
prioritization,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  redundant 
power  supply 

$8,000- 

$50,000/1 

year 

Cylink  Corp. 
Sunnyvale,  Calif. 
(408)  735-5800 

8100  Network 
Integrator  (T-1 , 
byte) 

Circuit; 
frame  relay 
support 
planned 

2  T-1 ;  40 
9.6K  bit/sec, 

8  56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35; 
voice,  data 

Point-to-point, 
multipoint,  ring, 
drop-and- 
insert,  bypass; 
T-1/DS1 , 
twisted-pair, 
CEPT  E-1 

1 ,024;  2 

Asynchro¬ 
nous:  40; 
synchro¬ 
nous:  8 

16;  ADPCM: 
32K  bit/sec 

Asynchronous: 

1 . 200- 9. 6K  bit/sec, 
synchronous: 

1 . 200- 2 M  bit/sec 

DSO, 

subrate, 

B8ZS, 

DACS 

Bit  error  rate 
measurement 
network  and  data 
terminal  equipment 
loop-back,  network 
performance 
monitoring;  ASCII 
command-line 
interface 

Standard:  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  E-1  circuits, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
redundant  power 
supply 

$4,000- 

$15,000/2 

year 

Datalink  Ready 
Melbourne,  Fla. 

(407)  676-0500 

Megaplex  (2) 
(T-1;  byte) 

Circuit; 
currently 
supports 
frame  relay 

1  T-1 ,  20 

56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35, 
E&M  1  &  2; 
voice,  data, 
video 

Point-to-point, 
multipoint;  T- 
1/DS1, 
microwave, 
satellite 

11;  1 

Asynchro¬ 
nous:  NA; 
synchro¬ 
nous:  10 

1;  ADPCM: 

32  K  bit/sec 

Asynchronous:  NA; 
synchronous:  0- 
768K  bit/sec 

Proprietary 

muxing 

scheme; 

DSO, 

subrate, 

B8ZS, 

DACS 

None;  none 

Standard:  dynamic 
bandwidth  allocation, 
user-programmable 
features,  supervisory 
port 

$5,000- 

$7,700/1 

year 

AD  PCM  =  Adaptive  differential  pulse  code  modulation  DDS  =  Digital  data  service 

B8ZS  =  Bipolar  eight  zero  code  substitution  HSSI  =  High-speed  serial  interface 

BERT  =  Bit  error  rate  tester  MIL  =  U.S.  military  specification 

CEPT  =  Conference  EuropeennedesPosteset  Telecommunications  NA  =  Not  applicable 

CMIP  =  Common  Management  Information  Protocol  PCM  —  Pulse  code  modulation 

CMIS  -  Common  Management  Information  Services  SNMP  =  Simple  Network  Management  Protocol 

CSU  —  Channel  service  unit  SONET  =  Synchronous  Optical  Network 

CVSD  —  Continuously  variable  slope  delta  UNMA  =  AT&T's  Unified  Network  Management  Architecture 

DACS  -  Digital  access  and  cross-connect  system  VAPC  =  Vector  adaptive  predictive  coding 

FOOTNOTES: 

(1 )  Proprietary  indicates  that  the  vendor  uses  a  propnetary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor  s  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/ service  providers  (interexchange  carriers,  local  exchange  carriers,  alternate  access  carriers). 

This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 

SOURCE  TELECHOCE,  INC  MONTCLAIR  N  J 
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T-1  and  T-3  multiplexers  (continued  on  page  44) 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management  and 

diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price 

range/ 

warranty 

period 

Dataproducts 

New  England 
Wallingford,  Conn. 
(203)  265-7151 

Axxess  Series 
(T-1,  byte) 

Circuit, 
packet: 
frame  relay 
support 
planned 

2  T-1 ;  48  (or 
more)  9.6K 
bit/sec,  24 
56K  bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 

V.11,  V.35, 
MIL-188, 

E&M  1,  3,  5; 
voice,  data, 
image,  video 

Point-to-point, 
ring,  tandem, 
drop-and- 
insert,  bypass, 
subrate  drop- 
and- 

insert/bypass, 

hybrid 

public/private; 
T-1/DS-1 , 
microwave, 
satellite 

16;  2 

Asynchro¬ 
nous:  48; 
synchro¬ 
nous:  24 

48;  PCM: 

64K  bit/sec, 
ADPCM:  32K 
bit/sec, 

CVSD:  12K- 
64K  bit/sec, 
proprietary: 
4.8K,  7.2K 
and  14.4K 
bit/sec 

Asynchronous: 
19.2K  bit/sec, 
synchronous:  51 2K 
bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8Zs, 

DACS 

Self-test,  local  and 
remote  loop,  cyclic 
redundancy 
checks,  Integral 
extended 
superframe  format 
CSU;  management 
interfaces  planned 

Standard:  E-1 
circuits,  dynamic 
bandwidth 
allocation,  sub- 
DSO  bandwidth 
allocation,  channel 
prioritization, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
optional:  redundant 
power  supply, 
tandem  switching 

$3, goo- 
ss,  ooo/i  year 

Data  Switch  Corp. 
Shelton,  Conn. 

(203)  926-1801 

Model 
9400/9200 
ChannelPlexer 
(T-1,  T-3, 
proprietary) 

Proprietary 

nonswitch¬ 

ing 

technology; 
frame  relay 
support  not 
planned 

2  T-1 ,  2  T-3; 
NA 

IBM 

channels; 

IBM  or 
compatible 
(S/370  or 
S/390) 

Point-to-point, 
multipoint;  T- 
1/DS1,  CEPT 

1,  CEPT  3, 
direct  attach  to 
mainframe 
channel 

2;  2 

NA 

(channel 
multiplexer, 
supports 
up  to  8 
channels 
per  end) 

NA;  NA 

Up  to  4.5M 
byte/second 

Proprietary 
muxing 
scheme; 
DS0,  sub¬ 
rate,  B8ZS, 
DACS 

Standard  system 
controller  with 
alerts  and 
diagnostics; 
standard  interface: 
IBM  NetView 
through  Data 
Switch’s  TotalNet 
system 

Standard:  E-1, 
channel  prioritiza¬ 
tion,  redundant 
power  supply, 
primary  alternate 
route  selection 

Starts  at 
$65,000  per 
link/90  days 

Dowty 

Communications, 

Inc. 

Cherry  Hill,  N.J. 
(609)424-4451 

DCP  9000  (T- 
1/E-1,  byte) 

Circuit; 
frame  relay 
support 
planned 

10  T-1  (40 
planned);  120 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.11,  V.35, 
DDS  (4-wire), 
foreign 
exchange, 
office,  foreign 
exchange 
subscriber, 
E&M  1,5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite, 
twisted-pair 

More  than 
100;  10 

Asynchro¬ 
nous:  96; 
synchro¬ 
nous:  120 
(nodes 
support  up 
to  1 0  times 
these 
numbers) 

460; 

ADPCM: 

32K,  16K 
bit/sec 

Asynchronous:  up 
to  38. 4K  bit/sec, 
synchronous:  up  to 
1 .536M  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

ASCII  terminal  for 
point-to-point 
muxs,  IBM  PS/2 
for  nodal 
processors;  none 

Standard:  dynamic 
bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
tandem  switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
optional:  E-1 
circuits,  redundant 
power  supply 

Point-to-point 
mux:  $4, 000- 
SI  5,000  and 
up;  Nodal 
Processor: 
$16,500- 
$75,000  and 
up/1  year 

DSC 

Communications 

Corp. 

Plano,  Texas 
(214)  519-3000 

CP3000, 
CP/4000  (T-1, 
E-1) 

Circuit; 
frame  relay 
support  not 
planned 

34  T-1  or  E- 
1;  120  9.6K 
bit/sec,  24 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35, 
E&M  1,  2,  3, 
4,  5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1,  E-1 

Unlimited; 

34 

Asynchro¬ 
nous:  64; 
synchro¬ 
nous:  120 

72;  PCM: 

64 K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous: 
1.2K,  2.4K,  4.8K, 
7.2K,  9.6K,  14.4K, 
16.8K,  19.2K 
bit/sec;  synchro¬ 
nous:  1.2K,  2.4K, 
4.8K,  7.2K,  9.6K, 
14.4K,  16. 8K, 
19.2K,  28.8K, 
38.4K,  148K 
bit/sec  and  N  X  56, 
N  X  64,  where  N  = 
1-30 

DS0, 

subrate, 

B8ZS, 

DACS 

Full  DDS  testing 
integrated,  built-in 
BERT  patterns  on 
every  data  card, 
integral  menu- 
driven  operator 
interface;  standard 
interfaces:  X.25 
machine  language 
port  for  network 
management 
system  connection, 
optional  interfaces: 
module  for 
aggregating 
remote  manage¬ 
ment  traffic  into  an 
X.25  format 

Standard:  E-1, 
sub-DSO, 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable 
features, 
supervisory  port 

$9,500- 

$57,000/1 

year 

Equinox 

Systems,  Inc. 
Melbourne,  Ra. 

(305)  255-3500 

TDM-48  (T-1 , 
bit) 

Circuit; 
frame  relay 
support  not 
planned 

1  T-1 ;  49 
9.6K  bit/sec, 
0-56K  bit/sec 

RS-RS-232, 
D4/DS1 ;  data 

Point-to-point, 
can  be 
connected  to 
Equinox  data 
switching  hub; 
T-1/DS1 , 
microwave, 
twisted-pair 

1;  0 

Asynchro¬ 
nous:  48; 
synchro¬ 
nous:  0 

0;  NA 

Asynchronous: 
19.2K  biVsec; 
synchronous:  NA 

Proprietary 

muxing 

scheme 

Local  and  remote 
loop-back;  Equinox 
Data  PBX 

Standard: 
supervisory  port 

$3,600/3 

years 

Rbermux  Corp. 
Chatsworth,  Calif. 
(818)  709-6000 

Magnum 
FX4400  (T-3, 
bit) 

Circuit; 
frame  relay 
support  not 
planned 

24  T-1,  1  T- 
3;  NA 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.35,  MIL- 
188;  voice, 
data,  image, 
video 

Point-to-point, 
ring;  DS3, 
microwave, 
fiber-optic 

8;  1 

Asynchro¬ 
nous:  256; 
synchro¬ 
nous:  256 

576;  T-1 
input  to  DS3 

Asynchronous: 

1 9.2K  bit/sec; 
synchronous:  9.5M 
bit/sec 

Proprietary 

muxing 

scheme; 

B8ZS 

Proprietary  MS- 
DOS  alarm  and 
troubleshooting 
software;  optional 
interface:  NetView 
PC  interface 

Standard:  dynamic 
bandwidth 
allocation,  user- 
programmable 
features;  optional: 
E-1 ,  redundant 
power  supply, 
supervisory  port 

Starts  at 
$5,250/1  year 

ADPCM  =  Adaptive  differential  pulse  code  modulation  DDS  =  Digital  data  service 

B8ZS  =  Bipolar  eight  zero  code  substitution  HSSI  —  High-speed  serial  interface 

BERT  =  Bit  error  rate  tester  MIL  —  U.S.  military  specification 

CEPT  =  Conference  Europeenne  des  Postes  et  Telecommunications  NA  =  Not  applicable 

CMIP  =  Common  Management  Information  Protocol  PCM  =  Pulse  code  modulation 

CMIS  —  Common  Management  Information  Services  SNMP  -  Simple  Network  Management  Protocol 

CSU  -  Channel  service  unit  SONET  =  Synchronous  Optical  Network 

CVSD  =  Continuously  variable  slope  delta  UNMA  =■=  AT&T's  Unified  Network  Management  Architecture 

DACS  -  Digital  access  and  cross-connect  system  VAPC  -  Vector  adaptive  predictive  coding 

FOOTNOTES: 

(1 )  “Proprietary"  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme:  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor's  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  carriers,  local  exchange  earners,  alternate  access  carriers). 

This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 

SOURCE:  TELECHOICE.  INC  MONTCLAIR.  N  J. 
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•Current  DOS  users  can  purchase  a  5  0  upgrade  package.  To  order  your  version  of  DOS  5  0,  see  your  IBM  Authorized  Remarketer,  or  call  1  800  IBM-7699  to  order  a  single  copy.  IBM,  Personal  System/2  and  PS/2  are  registered  trademarks  and 
Micro  Channel  is  a  trademark  ot  Internationa)  Business  Machines  Corporation.  386  is  a  trademark  of  Intel  Corp.  ©  1991  IBM  Corp. 


sx 


IBM  brings  its  mastery  of  i386™  SX  to  a 
variety  of  new  models. 

When  it  comes  to  386  SX  technology, 

IBM  just  about  wrote  the  book.  Right  from 
the  start,  the  IBM  PS/2®  Model  55  SX 
hit  the  bestseller  list,  making  it  the 
leading  386  SX  machine.  And  now  IBM 
is  opening  a  whole  new  chapter  with  20  MHz 
models  specifically  designed  to  be  more  flexible  and 
expandable. 

The  Personal  System/2®  Model  57  SX  brings  new 
levels  of  value  to  a  Micro  Channel"  PS/2,  providing 
data  integrity  and  increased  performance  in  connected 
and  multitasking  environments.  It  comes  with  a  new 
generation  2.88MB  diskette  drive  and  SCSI  on 
the  planar.  The  popular  55  SX  has  also  been 
upgraded.  It  offers  affordable  Micro  Channel 
performance,  now  with  4MB  RAM  and  40  or 
80MB  hardfiles.  And  our  two  newest  AT- bus 
PS/2s  deliver  powerful  performance  at  prac¬ 
tical  prices.  The  40  SX  offers  full  desktop 
expandability  while  the  35  SX  packs  its  power 
into  a  smaller  footprint.  And  with  132-column  screen 
support,  a  new  122-key  keyboard  and  IBM  software, 
all  new  models  can  also  run  existing  mainframe  host 
terminal  applications. 

IBM  also  has  new  ways  to  improve  PS/2  perfor¬ 
mance,  starting  with  a  new,  faster,  more  user-friendly 
DOS  5.0.  It  requires  less  memory,  yet  offers  advanced 
functions  like  built-in  task  switching  and  a  full  screen 
editor.*  The  new  PS/2  3.5"  Rewritable  Optical  Drive 
offers  127MB  media  capacity  with  a  66 -millisecond 
average  seek  time,  and  the  new  Model  8504  12  " 
monochrome  display  lets  you  view  it  all  with  high 
resolution  and  clarity. 

To  get  the  full  story,  including  our  “PC  Trade-In 
Offer,”  contact  your  IBM  Authorized  Remarketer  or 
IBM  marketing  representative.  For  a  remarketer  near 
you,  call  1  800  272-3438,  ext.  386. 


* 


Models  35,  40  and  57  SX  feature  i386  SX  20  MHz  proces¬ 
sors,  16-bit  VGA  and  5.25  "  internal  drive  capability. 
80/160MB  hardfiles  are  available  on  the  57  SX;  40/80MB 
on  the  40  SX  and  35  SX.  Memory  is  upgradable  to  16MB 
with  4MB  standard  on  the  57  SX,  2MB  on  the  35  SX  and 
40  SX.  The  40  SX  and  57  SX  each  have  five  expansion 
slots  and  four  DASD  bays;  three  slots  and  two  bays  on 
the  35  SX.  A  medialess  35  SX  LAN  station  model  is 
also  available  with  a  Token- Ring  Adapter  standard. 


How’reyou 
going  to  do  it? 

PS/2  it! 
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T-1  and  T-3  multiplexers  (continued  from  page  41) 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  porta 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management 

and  diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price  range/ 

warranty 

period 

Fujitsu  America,  Inc. 
Richardson,  Texas 
(214)  690-6000 

DMIX 

Intelligent 
Network  Nodal 
Processor  (T-3, 
bit) 

Circuit; 
frame  relay 
support  not 
planned 

16  T-1;  432 
9.6K  bit/sec, 
384  56K 
bit/sec 
circuits  per 
node 

supported 

RS-232,  RS- 
449,  D4/DS1 , 
V.35,  E&M  1, 
2,  3,  4,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
drop-and- 
insert,  bypass; 
T-1/DS1 

16;  2 

Asynchro¬ 
nous:  444 
at  2.4K 
bit/sec; 
synchro¬ 
nous:  444 
at  2.4K 
bit/sec 

392;  PCM: 

64 K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous: 
300-9. 6K  bit/sec, 
64K-1  536M 
bit/sec;  synchro¬ 
nous:  2,400-1 9.2K, 
48K-1 .536M 
bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

Optional  DMIX 
management 
system  allows 
configuration 
management, 
problem  manage¬ 
ment  and 
network 
administration 
functions; 
standard 
interfaces::  T-1 
line,  international 
high-rate  digital 
line,  V. 24/V.28; 
optional 

interfaces:  V.35, 
RS-449,  digital 
voice  interface, 
analog  voice 
interface 

Standard:  dynamic 
bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
tandem  switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
optional:  redundant 
power  supply 

$30,000  to 
$200,000/1 
year 

Gandalf  Data,  Inc. 
Wheeling,  III. 

(708)  541-8803 

GLM  528  E  (T- 
1,  bit) 

Circuit; 
frame  relay 
support  not 
planned 

128  T-1;  128 
9.6K  bit/sec, 
0-56K  bit/sec 

DS1 ;  data 

Point-to-point, 
multipoint;  T- 
1/DS1,  twisted¬ 
pair 

5;  1 

Asynchro¬ 
nous:  128; 
synchro¬ 
nous:  128 

0;  NA 

Asynchronous:  up 
to  1 9.2K  bit/sec, 
synchronous:  up  to 
64  K  bit/sec 

Proprietary 

muxing 

scheme 

None;  none 

Optional: 
redundant  power 
supply 

$3,000  for  32- 
channel  unit/1 
year 

General 

DataComm,  Inc. 
Middlebury,  Conn. 
(800)  777-4005 

MEGAMUX 

TMS, 

MEGAMUX 
Plus,  MINIMUX 
(T-1,  bit  and 
byte) 

Circuit; 
frame  relay 
support 
planned 

128  T-1;  128 
9.6K  bit/sec, 
27  56K 
bit/sec 

RS-233,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1, 
2,  3,  4,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1, 
microwave, 
satellite,  fiber¬ 
optic 

128;  32 

Asynchro¬ 
nous:  51 2K 
bit/sec; 
synchro¬ 
nous:  51 2K 
bit/sec;  iso¬ 
chronous: 
512K 
bit/sec 

512;  PCM: 

64 K  bit/sec, 
ADPCM: 

16K,  24K 
and  32K 
bit/sec, 

CVSD: 

19.2K,  24K 
and  32K 
bit/sec; 
proprietary: 
2.4K,  4.8K 
and  9.6K 
bit/sec 

Asynchronous:  75- 
19.2K  bit/sec, 
synchronous: 

1.200- 1 .544M 
bit/sec; 
isochronous: 

1 .200- 64K  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

B8ZS, 

DACS 

Aggregate  and 
channel  loop- 
backs,  integral 
BERT;  Optional 
interfaces:  AT&T 
UNMA,  IBM 
NetView 

Standard:  E-1 
circuits,  dynamic 
bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
tandem  switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
optional:  redundant 
power  supply 

$4,000- 
$7,500/1  year 

Granger  Telletra 

San  Jose,  Calif. 

(408)  944-9190 

DTI  45  Drop 
and  Insert 
Multiplexer  (T- 
3,  byte) 

NA;  frame 
relay 

support  not 
planned 

14  T-1,  2  T- 
3;  9.6K  and 
56K  bit/sec 
circuit 
support  NA 

RS-422, 
D4/DS1 , 

E&M  1,  2,  3, 
4,  5;  voice, 
data 

Multipoint, 
drop-and- 
insert;  T- 
1/DS1 ,  DS3, 
DSX3, 
microwave, 
fiber-optic, 
twisted-pair 

28;  2 

Asynchro¬ 
nous:  7; 
synchro¬ 
nous:  0 

14;  PCM: 

1  544M 
bit/sec 

Asynchronous: 

56K,  64K  bit/sec; 
synchronous:  NA 

Nonpropri¬ 
etary 
muxing 
scheme 
(Ml  3); 

DS0, 

B8ZS; 

DACS 

Local 

programming, 
alarm  monitoring 
and 

maintenance; 
remote  manage¬ 
ment  via  PC  with 
DOS  and 
Windows  3.0; 
none 

Standard:  user- 
programmable 
features;  optional: 
redundant  power 
supply,  primary 
alternate  route 
selection, 
supervisory  port 

$6,430- 
$37,540/1  year 

IBM 

Armonk,  N.Y. 

Contact  local  IBM 
representative 

IBM  9736  (2) 
(T-1,  byte) 

Circuit; 
frame  relay 
support 
planned 

15  T-1,  127 
9.6K  bit/sec, 
26  56K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1- 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

250;  15 

Asynchro¬ 
nous:  84; 
synchro¬ 
nous:  84 

335;  PCM: 

64 K  bit/sec, 
ADPCM:  24K 
and  32K 
bit/sec 

Asynchronous:  75- 
19.2K  bit/sec; 
synchronous: 

1 ,200-1 .344M 
bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

B8ZS, 

DACS 

Network  control, 
internal  self¬ 
tests,  real-time 
monitoring,  local 
and  remote  loop- 
backs, 

event/alarm  logs; 

standard 

interface:  RS-232 

operator 

interface; 

optional 

interface: 

NetView 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
tandem  switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
optional:  redundant 
power  supply 

$16,000- 
$52,000 
depending  on 
confiauration/3 
months 

IBM  9738-090 
(2)  (T-1 ,  T-3, 
byte) 

Circuit; 
frame  relay 
support 
planned 

96  T-1,  4  T- 
3,  127  9.6K 
bit/sec,  26 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1- 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1,  DS3, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair,  coaxial 

250;  96  T- 
1 , 4  T-3 

Asynchro¬ 
nous:  328; 
synchro¬ 
nous:  328 

2,000;  PCM: 
64K  bit/sec, 
ADPCM:  24K 
and  32K 
bit/sec 

Asynchronous:  75- 
19.2K  biVsec; 
synchronous: 

1 , 200-2. 048M 
bit/sec 

Proprietary, 

B8ZS, 

DACS 

Network  control, 
internal  self¬ 
tests,  real-time 
monitoring,  local 
and  remote  loopi- 
backs, 

event/alarm  logs; 
standard:  RS- 
232  operator 
interface; 
optional: 

NetView 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
tandem  switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port; 
redundant  power 
supply 

$90,000- 
$250,000 
depending  on 
confiauration/3 
months 

ADPCM  —  Adaptive  differential  pulse  code  modulation 
B8ZS  =  Bipolar  eight  zero  code  substitution 
BERT  =  Bit  error  rate  tester 

CEPT  —  Conference  Europeenne  des  Postes  et  Telecommunications 
CMIP  -  Common  Management  Information  Protocol 
CMIS  -  Common  Management  Information  Services 
CSU  —  Channel  service  unit 
CVSD  =  Continuously  variable  slope  delta 
DACS  -  Digital  access  and  cross-connect  system 


DDS  =  Digital  data  service 
HSSI  =  High-speed  serial  interface 
MIL  =  U.S.  military  specification 
NA  =  Not  applicable 
PCM  =  Pulse  code  modulation 
SNMP  =  Simple  Network  Management  Protocol 
SONET  =  Synchronous  Optical  Network 
UNMA  =  AT&T's  Unified  Network  Management  Architecture 
VAPC  =  Vector  adaptive  predictive  coding 


FOOTNOTES: 

(1 )  "Proprietary”  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor's  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  carriers,  local  exchange  carriers,  alternate  access  carriers). 


This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 
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T-1  and  T-3  multiplexers  (continued  on  page  46) 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management 

and  diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 

optional 

features 

Price  range/ 
warranty  period 

Infotron 

Systems  Corp. 
Cherry  Hill,  N.J. 

(609)  751-4255 

NX  Series  - 

NX4600, 

NX3200, 

NX3000, 

NX3040, 

NX3020  (T-1 , 

byte) 

Circuit; 
frame  relay 
support 
planned 

20  T-1;  128 
9.6K  bit/sec, 
24  54K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  AT&T 
301/303, 
MIL-188, 

E&M  1,  2,  4, 
5;  voice, 
data,  image, 
video,  fax 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass,  mesh 
network;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

More  than 

1 ,000;  99 

Asynchro¬ 

nous; 

4,000  at 
approxi¬ 
mately 

9.6K 

bit/sec; 

synchro¬ 

nous: 

4,000  at 
approxi¬ 
mately 

9.6K 

bit/sec 

1,000;  PCM, 

ADPCM, 

proprietary, 

other:  21 ,3K 

bit/sec  via 

CCITT 

algorithm 

Asynchronous:  50- 
19.2K  bit/sec; 
synchronous:  50- 
1 .984M  bit/sec 

Proprietary 
and  non¬ 
proprietary 
muxing 
schemes; 
DS0, 

B8ZS, 

DACS 

Channel  loop, 
channel  trace, 
channel  monitor, 
force 

connect/discon¬ 
nect,  channel 
interface  control 
signal  toggle; 
standard 
interfaces:  Unix- 
based  Hewlett- 
Packard  Co. 
workstation, 
optional 

interfaces:  UNMA 

(AT&T 

Accumaster 

Integrator), 

NetView/PC  (IBM 

NetView) 

Standard:  E-1, 
dynamic 
bandwidth 
allocation,  sub- 
DS0  bandwidth 
allocation, 
channel  prioriti¬ 
zation,  redundant 
power  supply, 
tandem 
switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port 

$1 1 ,600  to 
$22,000/1  year 

Streamline  45 
(T-3,  bit) 

Circuit; 
frame  relay 
support 
planned 

NA;  2  T-3; 
128  9.6K 
bit/sec,  24 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  AT&T 
301/303, 
MIL-188, 

E&M  1, 2,  4, 
5;  voice, 
data,  image, 
video,  fax 

Point-to-point, 
ring,  drop-and- 
insert,  bypass; 
T-1/DS1 ,  DS3, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

16;  2 

NA 

NA;  NA 

NA  (interfaces  that 
operate  below  T- 
1/E-1  data  rates 
use  the  NX  series 
as  the  input 
devices) 

Proprietary 

muxing 

scheme 

Alarm 
reporting/ 
monitoring: 
operation  alarms 
refer  to 
transmission 
problems  and 
data  base  alarms 
refer  to 
configuration/ 
system 
problems; 
standard 
interface: 
Streamline 
network  manage¬ 
ment  system 

Standard:  E-1, 
dynamic 
bandwidth 
allocation,  sub- 
DS0  bandwidth 
allocation, 
channel  prioriti¬ 
zation,  redundant 
power  supply, 
tandem 
switching, 
primary  alternate 
route  selection, 
user-programma¬ 
ble  features, 
supervisory  port 

Starts  at 
$16,700/1  year 

Larse  Corp. 

Santa  Clara,  Calif. 
(408)  988-6600 

Split-T,  FT1 
Access  Mux 
(T-1,  byte) 

Circuit; 
frame  relay 
support  not 
planned 

1  T-1 ;  24 

56K  bit/sec 

RS-422,  RS- 
449,  D4/DS1 , 
V.35, 

E1A530; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint, 
drop-and- 
insert;  T-1/DS1 

2+;  1 

Asynchro¬ 
nous:  NA; 
synchro¬ 
nous:  2 

1  (DS1); 

PCM 

Asynchronous:  NA; 
synchronous:  56K- 
1 .536M  bit/sec 

DS0, 

B8ZS, 

DACS 

RS-232  support, 
AT&T  54016  and 
ANSI  T1 .403, 
loop-back,  T-1  or 
fractional  T-1 
test  patterns, 
alarm  dial-out, 
performance 
thresholds; 
standard:  Codex 
9800 

Standard: 
supervisory  port 

$3,500-$4,400/2 

years 

Micom 

Communications 

SiYnf  valley,  Calif. 
(800)  642-6687 

INSTA- 

TRUNK  480  (T- 
1,  bit) 

Circuit; 
frame  relay 
support  not 
planned 

1  T-1;  128 
9.6K  bit/sec, 
32  56K 
bit/sec 

RS-232;  data 

Point-to-point, 
multipoint;  T- 
1/DS1, 
microwave, 
twisted-pair 

5;  1 

Asynchro¬ 
nous:  128; 
synchro¬ 
nous:  0 

Voice  and 

synchronous 

data 

channels  are 

supported 

across  T-1 

links  when 

using  model 

M481H 

INSTA- 

TRUNK 

multiplexer 

installed  in 

Micom 

CommServer 

Asynchronous: 
19.2K  bit/sec; 
synchronous:  NA 

Proprietary 

muxing 

scheme; 

DS0 

Synchronous 
loss  and  bipolar 
violation  alarms 
(local  and 
remote),  power 
loss  alarm; 
standard 
interfaces:  major 
alarm  relay 
contacts,  minor 
alarm  relay 
contacts 

Optional: 
redundant  power 
supply 

$2,000-$16,500 
per  node/3  years 

Netrix  Corp. 

Herndon,  Va. 

(703)  742-6000 

#1-ISS  (T-1 , 
bit) 

Circuit, 
packet; 
currently 
supports 
frame  relay 

32  T-1;  120 
9.6K  bit/sec, 
24  56K 
bit/sec  (more 
if  multiple 
nodes  are 
clustered) 

RS-232, 
D4/DS1 , 

V.11,  V.35; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass,  mesh; 
T-1/DS1 

4,000;  32 
T-1 ,  more  if 
lower 
speed 
(subrate) 

Asynchro¬ 

nous: 

1,200, 

synchro¬ 

nous: 

1,200 

Supported 
through 
attachment 
of  external 
device;  NA 

Asynchronous:  up 
to  19.2K  bit/sec; 
synchronous:  up  to 
2.046M  bit/sec 
(both  in  increments 
of  8K  bit/sec) 

Proprietary 
muxing 
scheme; 
DS0,  B8ZS 

Integrated 
graphics-based 
network  manage¬ 
ment  for 
configuration, 
monitoring, 
control  and 
reporting;  no 
interfaces 
available 

Standard:  E-1, 
dynamic 
bandwidth 
allocation,  sub- 
DS0  bandwidth 
allocation, 
tandem 
switching, 
primary  alternate 
route  selection, 
supervisory  port; 
optional: 

redundant  power 
supply,  user-pro¬ 
grammable 
features 

Starts  at 
$15,000/90  days 

ADPCM  —  Adaptive  differential  pulse  code  modulation 
B8ZS  =  Bipolar  eight  zero  code  substitution 
BERT  =  Bit  error  rate  tester 

CEPT  =  Conference  Europeenne  des  Postes  et  Telecommunications 
CMIP  =  Common  Management  Information  Protocol 
CMIS  —  Common  Management  Information  Services 
CSU  —  Channel  service  unit 
CVSD  =  Continuously  variable  slope  delta 
DACS  —  Digital  access  and  cross-connect  system 


DDS  =  Digital  data  service 
HSSI  —  High-speed  serial  interface 
MIL  =  U.S.  military  specification 
NA  —  Not  applicable 
PCM  =  Pulse  code  modulation 
SNMP  —  Simple  Network  Management  Protocol 
SONET  =  Synchronous  Optical  Network 
UNMA  =  AT&T's  Unified  Network  Management  Architecture 
VAPC  =  Vector  adaptive  predictive  coding 


FOOTNOTES: 

(1 )  "Proprietary”  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor's  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  carriers,  local  exchange  carriers,  alternate  access  carriers). 


This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 
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T-1  and  T-3  multiplexers  (continued  from  page  45) 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management  and 

diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price 

range/ 

warranty 

period 

Network  Equipment 
Technologies,  Inc. 
Redwood  City,  Calif. 
(800)  234-4638 

IDNX/20  Trans¬ 
mission 
Resource 
Manager  (T-1, 
E-1 ,  byte) 

Circuit, 
packet; 
frame  relay 
support 
planned 

15  T-1,  127 
9.6K  bit/sec, 
26  56K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1- 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass 

250;  15 

Asynchro¬ 
nous:  84; 
synchro¬ 
nous:  84 

336;  PCM: 
64K  bit/sec, 
ADPCM:  24K 
and  32K 
bit/sec, 

VAPC:  8K 
and  16K 
bit/sec 

Asynchronous: 
7.5K,  19.2K 
bit/sec;  synchro¬ 
nous:  1.2K, 

1 .344M  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

NET-provided 
system  on  Sun 
platform;  standard 
interface:  RS-232 
operator  interface; 
optional  interfaces: 
Net  View, 
Accumaster 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
tandem  switching, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port;  optional: 
redundant  power 
supply 

$16,000- 
$52,000, 
depending 
on  configu¬ 
ration/3 
months 

IDNX/90  Trans¬ 
mission 
Resource 
Manager  (T-1, 
T-3,  E-1 ,  byte) 

Circuit  and 
packet; 
frame  relay 
support 
planned 

96  T-1 , 4  T- 
3,  127  9.6K 
bit/sec,  26 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1- 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass 

250;  96  T- 
1s 

Asynchro¬ 
nous:  328; 
synchro¬ 
nous:  328 

2,000;  PCM, 

ADPCM, 

VAPC 

Asynchronous:  75- 
19.2K  bit/sec; 
synchronous: 

1, 200-2. 048M 
bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

Network  control 
real-time 

monitoring,  internal 
self-tests,  local  and 
remote  loop-back, 
event/alarm  logs; 
standard  interface: 
RS-232  operator 
interface;  optional 
interface:  NetView, 
Accumaster 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
tandem  switching, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port,  redundant 
power  supply 

$80,200- 
$250,000, 
depending 
on  configu¬ 
ration/90 
days  on 
hardware,  1 
year  on 
software 

Newbridge 

Networks,  Inc. 
Herndon,  Va. 

(703)  834-3600 

3645 

Mainstreet 
High-capacity 
Bandwidth 
Manager  (T-1 , 
T-3,  byte) 

Circuit; 
frame  relay 
support 
planned 

256  T-1,  8  T- 
3;  144  9.6K 
bit/sec,  24 

56  K  bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.11,  V.35, 
MIL-188, 

E&M  1, 2,  3, 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 ,  DS3, 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

More  than 

1 ,000;  256 

Asynchro¬ 

nous: 

12,228; 

synchro¬ 

nous: 

12,228  (up 
to  19.2K 
bit/sec), 
3,072  (all 
supported 
speeds) 

1,536;  PCM: 
64K  bit/sec, 
ADPCM:  32K 
bit/sec, 
proprietary: 
8K  and  16K 
bit/sec 

Asynchronous: 
150-38.4K  bit/sec; 
synchronous: 

1 , 200-2. 048M 
bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

With  optional  4602 
Network  Manager, 
supports:  trouble 
tickets, 
performance 
statistics, 
automatic 
rerouting, 

automatic  self- test, 
automatic  fault 
isolation  and 
analysis,  automatic 
path  setup; 
optional  interfaces: 
NetView, 

Accumaster;  other: 
SNMP 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port 

$20,000- 

$300,000/ 

1 4  months 

Northern 

Telecom,  Inc. 
Norcross,  Ga. 

(404)  840-5000 

DE-4E  SMART 
(3)  (T-1,  byte) 

Circuit; 
frame  relay 
throughput 
supported 

1  T-1 ;  24 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

E&M  1,  2,  3; 
voice,  data, 
image,  video 

Point-to-point, 
tandem, 
bypass, 
switched 
services  (voice 
and  data);  T- 
1/DS1,  fiber¬ 
optic,  twisted¬ 
pair 

255;  1 

Asynchro¬ 
nous:  up  to 
24;  synch¬ 
ronous:  up 
to  24 

24;  PCM: 

64K  bit/sec 

Asynchronous:  up 
to  19.2K  bit/sec; 
synchronous:  up  to 
64K  bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

SMART  network 
manager  for  up  to 
255  D1  groups,  up 
to  32  sites, 
performance 
monitoring  DS1 
and  DS0  level,  fully 
software 
programmable 
(both  voice  and 
data),  software 
downloadable; 
standard 
interfaces:  X.25, 
others  supported: 
RS-485,  RS-232 

Standard:  tandem 
switching,  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  dynamic 
bandwidth  allocation, 
sub-DSO  bandwidth 
allocation,  redundant 
power  supply 

$5,000- 

$8,000/1 

year 

Pulse 

Communications, 

Inc. 

A  subsidiary  of 
Hubbel,  Inc. 

Herndon,  Va. 

(703)  471-2900 

T-1  Business- 
Bank  (T-1, 
byte) 

Circuit; 
frame  relay 
support  not 
planned 

48  T-1;  120 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

E&M  1,  2,  3; 
voice,  data, 
image,  video 
(compressed) 

Point-to-point, 
tandem;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  fractional 
T-1 

2;  2 

Asynchro¬ 
nous:  480; 
synchro¬ 
nous:  480 

48;  PCM: 

64 K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous:  75 
bit/sec-57. 6K 
bit/sec;  synchro¬ 
nous:  2,400 
bit/sec-1 .536M 
bit/sec 

(3);  DS0, 
subrate, 
B8ZS, 
DACS 

Printed  reports, 
Microsoft  Corp. 
Windows-based 
access  to  up  to 

124  D1  groups  and 
2,976  DS0  ports; 
standard 
interfaces:  ANSI 

T1 .403-1989,  RS- 
485,  RS-232  dial¬ 
up  or  dedicated 

Optional:  sub-DSO 
bandwidth  allocation, 
redundant  power 
supply,  tandem 
switching,  user-pro¬ 
grammable  features, 
supervisory  port 

$2,950- 

$8,000/5 

years 

Racal-Milgo 

Sunrise,  Fla. 

(800)  722-2555 

Omnimux 
Series  (T-1, 
nibble,  bit, 
byte) 

Circuit; 
frame  relay 
support 
planned 

4-768  T-1; 
160  9.6K 
bit/sec,  24 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1, 
2,  3,  4,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

256;  18 

Asynchro¬ 
nous:  768; 
synchro¬ 
nous:  768 

768;  PCM: 
64K  bit/sec, 
ADPCM:  32 K 
bit/sec, 

CVSD:  16K, 
32K,  64 K 
bit/sec, 
proprietary: 
19.2K  bit/sec 

Asynchronous: 

1, 200-38. 4K 
bit/sec;  synchro¬ 
nous:  1,200- 
1.536M  bit/sec 

Proprietary 
muxing 
scheme  for 
sub-rates 
(not  for  T- 
1),  DS0, 
B8ZS, 
DACS 

Omnimux  Network 
Manager,  CMS 

400,  remote  and 
local  loop-back, 
BERT,  test  tones; 
standard 
interfaces:  ASCII, 
asynchronous  VT- 
220,  Racal-Milgo 
T7,  Racal-Milgo 
MDS  II;  optional 
interfaces: 

NetView,  SNMP, 
CMIP/CMIS 

Standard:  dynamic 
bandwidth  allocaton, 
sub-DSO  bandwidth 
allocation,  channel 
prioritization, 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port 

$4,500- 

$135,000/1 

year 

RAD  Data 
Communications, 

Ltd. 

Rochelle  Park,  N.J. 
(201)  587-8822 

Megaplex  2000 
T-1  (T-1 ,  byte) 

Circuit; 
frame  relay 
support 
planned 

2  T-1 ;  70 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.11,  V.35, 
E&M  1,  2,  3, 
4,  5;  voice, 
data,  image, 
video 

Point-to-point, 
drop-and- 
insert;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

3;  2 

Asynchro¬ 
nous:  70; 
synchro¬ 
nous:  70 

55;  PCM: 

64K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous: 

19.2;  synchronous: 
1  536M  bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

PC-based  manage¬ 
ment  system 
included;  none 

Standard:  channel 
prioritization, 
redundant  power 
supply,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  E-1 ,  sub- 
DSO  bandwidth 
allocation 

$4,400- 

$12,000/1 

year 

ADPCM  =  Adaptive  differential  pulse  code  modulation 
B8ZS  =  Bipolar  eight  zero  code  substitution 
BERT  =  Bit  error  rate  tester 

CEPT  —  Conference  Europeenne  des  Postes  et  Telecommunications 
CMIP  =  Common  Management  Information  Protocol 
CMIS  =  Common  Management  Information  Services 
CSU  =  Channel  service  unit 
CVSD  =  Continuously  variable  slope  delta 
DACS  =  Digital  access  and  cross-connect  system 


DDS  =  Digital  data  service 
HSSI  =  High-speed  serial  interface 
MIL  =  U.S.  military  specification 
NA  =  Not  applicable 
PCM  =  Pulse  code  modulation 
SNMP  =  Simple  Network  Management  Protocol 
SONET  =  Synchronous  Optical  Network 
UNMA  =  AT&T's  Unified  Network  Management  Architecture 
VAPC  =  Vector  adaptive  predictive  coding 


FOOTNOTES: 

(1 )  "Proprietary”  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor's  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T -3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  carriers,  local  exchange  carriers,  alternate  access  carriers). 


This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 


SOURCE  TELECHOICE  INC  ,  MONTCLAIR.  N  J. 
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T-1  and  T-3  multiplexers  (continued  on  page  48) 


Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6 K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management  and 

diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price 

range/ 

warranty 

period 

Republic  Telcom 
Systems  Corp. 
Boulder,  Cdo. 

(303)  530-8600 

RLX-D  Series 
Multiplexing 
System  (T-1, 
byte) 

Circuit, 
packet; 
frame  relay 
support 
planned 

24  T-1  (12 
per  chassis; 
multiple 
chassis 
available);  4 
9.6K  bit/sec, 
16  56K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35, 
E&M  1,  2,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint, 
drop-and- 
insert;  T- 
1/DS1 , 
microwave, 
satellite,  other: 
E-1 

16;  16 

Asynchro¬ 
nous:  0; 
synchro¬ 
nous:  44 

48;  PCM: 

64K  bit/sec, 
proprietary: 
64K  bit/sec 

Asynchronous:  NA; 
synchronous: 

1 ,200-1  024K 
bit/sec 

Proprietary 
and  non¬ 
proprietary 
muxing 
schemes; 
subrate 
planned, 
B8ZS, 
DACS 

Remote  and  local 
configurations  of  all 
nodes,  Network 
Control  System 
stores  all 
parameters,  time- 
of-day 

configuration  (24 
hours,  7  days), 
local  and  remote 
loop-backs; 
standard  interface: 
Republic  Telcom's 
Network  Control 
System,  optional 
interface:  SNMP, 
Accumaster 

Standard:  dynamic 
bandwidth  allocation, 
channel  prioritization, 
user-programmable 
features,  supervisory 
port;  optional:  E-1 , 
sub-DSO  bandwidth 
allocation,  redundant 
power  supply, 
tandem  switching, 
primary  alternate 
route  selection 

$15,000- 

$50,000 

(available 

third- 

quarter 

1 991  )/1 
year 

Scitec 

Communication 
Systems,  Ltd. 
Middletown,  R.l. 

(401)  849-4353 

Maxima  (T-1, 
byte) 

Circuit; 
frame  relay 
support 
planned 

16  T-1;  145 
9.6K  bit/sec, 
27  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  E&M  1, 
5;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

64;  8 

Asynchro¬ 
nous:  128; 
synchro¬ 
nous:  512 

154;  PCM: 
64K  bit/sec, 
ADPCM: 

16K,  32K, 

64  K  bit/sec 

Asynchronous:  up 
to  19.2K  bit/sec; 
synchronous:  9.6K- 
2.048K  bit/sec 

Proprietary 
muxing 
scheme; 
DS0,  B8ZS 

None;  optional: 
NetView 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port,  optional: 
redundant  power 
supply,  tandem 
switching 

$15,000- 

$250,000/1 

year 

Stratacom,  Inc. 
Campbell,  Calif. 

(408)  370-2333 

IPX  Fast 

Packet 
Networking 
System  (T-1,  T- 
3,  fast  packet) 

Fast 
packet; 
currently 
supports 
frame  relay 

96  T-1,  8  T- 
3;  600  9.6K 
bit/sec,  80 
56K  bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35, 
MIL-188, 

E&M  2,  4; 
voice,  data, 
image,  video, 
frame  relay 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 ,  DS3, 
microwave, 
satellite, 
twisted-pair 

256;  96 

Asynchro¬ 
nous:  192; 
synchro¬ 
nous:  96 

96;  PCM: 

64K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous: 
2.400-56K  bit/sec; 
synchronous:  56K- 
1 .544M  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

Self-test,  loop- 
back;  standard 
interface:  CMIP 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
redundant  power 
supply,  tandem 
switching,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port 

$30,000- 
$150,000/ 
90  days 

Telco 

Systems  Network 
Access  Corp. 
Fremont,  Calif. 

(800)  776-8832 

Route-24  (T-1, 
byte) 

Circuit; 
frame  relay 
support 
planned 

1  T-1 ;  96 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.35,  E&M  1, 
2;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint, 
drop-and- 
insert,  point-to- 
backbone, 
point-to- 
network;  T- 
1/DS1 ,  twisted¬ 
pair 

Unlimited;  1 
per  T-1 

Asynchro¬ 
nous:  72 
per  T-1; 
synchro¬ 
nous:  96 
per  T-1 

24  per  T-1; 
PCM: 

1.544M 

bit/sec 

Asynchronous: 
1.2K-19.2K  bit/sec; 
synchronous: 

2,400  bit/sec- 
1 .536M  bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

Monitoring  and 
control  via  local 
asynchronous 
terminal  or  Telco 
Systems’  MuxView 
network  manage¬ 
ment  system;  none 

Standard:  dynamic 
bandwidth  allocation, 
tandem  switching, 
user-programmable 
features,  supervisory 
port 

$6,000- 

$39,000/5 

years 

Telematics 
International,  Inc. 
Herndon,  Va. 

(305)  772-3070 

DX  Digital 
Wideband 
Exchange  (T-1, 
bit) 

Circuit, 
frame  relay 
support 
planned 

16  T-1;  160 
9.6K  bit/sec, 
27  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
RS-449, 
D4/DS1 , 

V.10,  V.11, 
V.35,  E&M  1 , 
2,  3,  4,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic 

128;  8 

Asynchro¬ 
nous:  264; 
synchro¬ 
nous:  508 

508;  PCM: 
64K  bit/sec, 
ADPCM: 

16K,  24K,  32 
bit/sec 

Asynchronous:  50- 
38. 4 K  bit/sec; 
synchronous: 

1 .200-2M  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

B8ZS, 

DACS 

Management 
interfaces  included 
for  Sun 
Workstation, 
NetView  PC,  ASCII 
console 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port;  optional: 
redundant  power 
supply 

$10,000- 

$150,000/6 

months 

Tellabs,  Inc. 

Usle,  III. 

(708)  969-8800 

Crossnet  Multi¬ 
plexing  System 
(T-1,  bit  and 
byte) 

Circuit; 
frame  relay 
support 
planned 

1-16  T-1; 

128  9.6K 
bit/sec,  27 
clear-channel 
56K  bit/sec, 
24  non-clear- 
channel  56K 
bit/sec 

RS-232,  RS- 
422,  RS-449, 
D4/DS1 , 

V.11,  V.35, 
MIL-188, 

E&M  1,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass;  T- 
1/DS1, 
microwave, 
satellite 

250;  16 

Asynchro¬ 
nous:  128; 
synchro¬ 
nous:  128 

48;  PCM: 

64K  bit/sec, 
ADPCM:  32K 
bit/sec, 
proprietary: 

34  K  bit/sec 

Asynchronous: 
38.4K  bit/sec; 
synchronous: 
1,200-1  984M 
bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

Integrated 
reporting,  logging, 
diagnostics  and 
configuration  from 
ASCII  terminal  or 
optional  Tellabs 
NMCS  2500 
Network  Manager; 
optional  interfaces: 
NetView  PC 
software  through 
IBM,  other: 
machine-to- 
machine  based  on 
Tellabs  Datagram 
Command 
Language 

Standard:  sub-DSO 
bandwidth  allocation, 
channel  prioritization, 
primary  alternate 
route  selection,  user- 
programmable 
features,  supervisory 
port;  optional:  E-1 , 
redundant  power 
supply,  tandem 
switching 

$7,500- 

$35,000/2 

years 

Timeplex,  Inc. 
Woodcliff  Lake,  N.J. 
(800)  669-2298 

LINK  + 
Integrated 
Connectivity 
Systems  (T-1 , 
byte) 

Circuit; 
frame  relay 
support 
planned 

48  T-1;  153 
9.6K  bit/sec, 
27  56K 
bit/sec 

RS-232,  RS- 
422,  RS-423, 
D4/DS1 , 

V.10,  V.11, 
V.35,  MIL- 
188,  E&M  1, 
2,  3,  4,  5; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert, 
bypass 

252;  7 

Asynchro¬ 
nous:  208; 
synchro¬ 
nous:  208 

248;  PCM: 
G4K  bit/sec, 
ADPCM:  32K 
bit/sec, 

CVSD:  16K- 
64 K  bit/sec, 
proprietary: 
8K  and  16K 
bit/sec 

Asynchronous: 

45.4  bit/sec-1 9.2K 
bit/sec;  synchro¬ 
nous:  50  bit/sec- 
1 .984M  bit/sec 

Proprietary 

muxing 

scheme; 

DS0, 

subrate, 

B8ZS, 

DACS 

Diagnostics  via 
ASCII  terminal  or 
Time/View  2000 
Network 
Management 
System  (Time/View 
2000  Integrated 
Network 
Management 
System  sold 
separately); 
optional  interfaces: 
Accumaster, 
NetView,  Timeplex 
TX  3/SuperHub 

Standard:  E-1, 
dynamic  bandwidth 
allocation,  channel 
prioritization, 
redundant  power 
supply,  primary 
alternate  route 
selection,  user-pro¬ 
grammable  features, 
supervisory  port; 
optional:  sub-DSO 
bandwidth  allocation, 
tandem  switching 

$7, 000- 

SI  30,000/1 
year 

ADPCM  =  Adaptive  differential  pulse  code  modulation  DDS  =  Digital  data  service 

B8ZS  —  Bipolar  eight  zero  code  substitution  HSSI  =  High-speed  serial  interface 

BERT  =  Bit  error  rate  tester  MIL  =  U.S.  military  specification 

CEPT  =  Conference  Europeenne  des  Rostes  et  Telecommunications  NA  —  Not  applicable 

CMIP  =  Common  Management  Information  Protocol  PCM  =  Pulse  code  modulation 

CMIS  =  Common  Management  Information  Services  SNMP  =  Simple  Network  Management  Protocol 

CSU  —  Channel  service  unit  SONET  —  Synchronous  Optical  Network 

CVSD  =  Continuously  variable  slope  delta  UNMA  =  AT&T’s  Unified  Network  Management  Architecture 

DACS  —  Digital  access  and  cross-connect  system  VAPC  -  Vector  adaptive  predictive  coding 

FOOTNOTES: 

(1 )  "Proprietary"  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor's  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  earners,  local  exchange  carriers,  alternate  access  carriers). 

This  chart  includes  a  representative  selection  of  T-1  and  T-3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 

SOURCE:  TELECHOTCE.  INC  .  MONTCLAIR.  N  J 
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Company 

Product  (type) 

Type  of 

switching; 

frame 

relay 

support 

T-1  or  T-3 
circuits 
supported; 
9.6K  and 

56K  circuits 
supported 
per  T-1 

Interfaces 

supported; 

inputs 

supported 

Configurations 

supported; 

transmission 

facilities 

supported 

Maximum 
nodes  per 
net;  maxi¬ 
mum  non- 
redundant 
links  per 
node 

Number  of 
data  ports 
per  node 

Number  of 
voice  ports 
per  node; 
voice 

quantization 

schemes 

Transmission 
speeds  supported 

Public 
network 
compat¬ 
ibility  (1) 

Management  and 

diagnostics 

included; 

management 

interfaces 

supported 

Standard  and 
optional  features 

Price 

range/ 

warranty 

period 

Timeplex 

TX3/Super- 
Hub  (T-3,  byte) 

Circuit, 
frame  relay 
support  not 
planned 

196  T-1,  10 
T-3  (4);  NA 

D4/DS1 , 
DSX3;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert;  T- 
1/DS1 ,  DS3, 
microwave, 
satellite,  fiber¬ 
optic 

200;  10 
DS3;  196 
DS1 

NA 

NA 

NA 

B8ZS, 

DACS 

TX3/SuperHub 
Element 
Management 
System;  standard: 
Time/View  2000 
Network 
Management 
System  (planned), 
other:  Accumaster, 
NetView  will  be 
supported  via 
Time/View  2000 

Standard:  tandem 

switching,  user- 
programmable 
features, 
supervisory  port; 
optional:  redundant 
power  supply, 
primary  alternate 
route  selection 

$30,000- 

$200,000/1 

year 

Telecommunica¬ 

tions 

Technology,  Inc. 

A  unit  of  General 
Signal  Co. 

Milpitas,  Calif. 

(408)  945-1700 

INpath  1000  (5) 
(T-1 ,  byte) 

Circuit; 
frame  relay 
support  not 
planned 

2  T-1;  up  to 
120  9.6K 
bit/sec,  24 
56K  bit/sec 

RS-232,  RS- 
422,  D4/DS1 , 
V.35,  E&M  1 
and  2;  voice, 
data,  image, 
video 

Point-to-point, 
multipoint,  ring, 
tandem,  drop- 
and-insert;  T- 
1/DS1 

NA  (INpath 
is  an 
access 
mux);  2 
nonredun- 
dant  links 
per  unit 

Asynchro¬ 
nous:  24; 
synchro¬ 
nous:  24 

24  voice 
ports  per 
unit;  PCM: 
64L  bit/sec 

Asynchronous: 

1 .2K-56K  bit/sec; 
synchronous: 
2,400-1 .5M  bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

DS1  loop-back, 

individual  channel 
loop-back  for  voice 
and  data, 

short/open  test  for 
2-wire,  individual 
channel  card  self¬ 
diagnostics, 
milliwatt  test  for 
individual  CSUs; 
interfaces  to  other 
management 
systems  through 
ASCII  message 
sets 

Standard: 

redundant  power 
supply,  tandem 
switching,  user- 
programmable 
features, 
supervisory  port; 
optional:  dynamic 
bandwidth 
allocation,  primary 
alternate  route 
selection 

$8,000- 

$27,000/1 

year 

TyLink  Corp. 

Norton,  Mass. 

(508)  285-0033 

Open  Network 
Concentrator 
100  (T-1,  byte) 

Circuit; 
frame  relay 
support 
planned 

1  T-1;  144 
9.6K  bit/sec, 
24  56K 
bit/sec 

RS-232,  RS- 
422,  RS-433, 
RS-449, 
D4/DS1, 

E&M  1 ,  4; 
voice,  data, 
image,  video 

Point-to-point, 
multipoint, 
point-to- 
network;  T- 
1/DS1 , 
microwave, 
satellite,  fiber¬ 
optic,  twisted¬ 
pair 

Unlimited 
with  DACS 
switching; 

1  plus 
fallback 

Asynchro¬ 
nous:  144; 
synchro¬ 
nous:  144 

28;  PCM: 

64K  bit/sec, 
ADPCM:  32K 
bit/sec 

Asynchronous:  300 

bit/sec-38.4K 
bit/sec;  synchro¬ 
nous:  2.400K- 
1 .536M  bit/sec 

DS0, 

subrate, 

B8ZS, 

DACS 

ASCII  terminal 

configuration, 
monitor  and 
alarms;  none 

Standard 

(dependent  on  con¬ 
figuration):  dynamic 
bandwidth 
allocation,  sub-DSO 
bandwidth 
allocation,  channel 
prioritization, 
redundant  power 
supply,  primary 
alternate  route 
selection,  user-pro¬ 
grammable 
features, 
supervisory  port 

$5,000- 

$25,000/1 

year 

ADPCM  =  Adaptive  differential  pulse  code  modulation  DDS  =  Digital  data  service 

B8ZS  =  Bipolar  eight  zero  code  substitution  HSSI  =  High-speed  serial  interface 

BERT  =  Bit  error  rate  tester  MIL  =  U.S.  military  specification 

CEPT  =  Conference  Europeenne  des  Postes  et  Telecommunications  NA  =  Not  applicable 

CMIP  =  Common  Management  Information  Protocol  PCM  =  Pulse  code  modulation 

CMIS  =  Common  Management  Information  Services  SNMP  =  Simple  Network  Management  Protocol 

CSU  =  Channel  service  unit  SONET  =  Synchronous  Optical  Network 

CVSD  =  Continuously  variable  slope  delta  UNMA  =  AT&T’s  Unified  Network  Management  Architecture 

DACS  =  Digital  access  and  cross-connect  system  VAPC  =  Vector  adaptive  predictive  coding 

FOOTNOTES: 

(1 )  “  Proprietary’  ’  indicates  that  the  vendor  uses  a  proprietary  multiplexing  scheme;  the  other  answers  in  this  category  list  the  various  areas  of  public  network  standards  with  which  the  vendor’ s  product  is  compatible. 

(2)  This  product  is  not  manufactured  by  the  firm  listed. 

(3)  This  product  is  based  on  standard  RBHC  D4  mechanics.  As  such,  multiple  line  interfaces  from  several  vendors  are  compatible. 

(4)  Any  mix  of  T-3  and  T-1  circuits  can  be  configured  up  to  a  maximum  of  360  T-1  equivalents.  The  system  conforms  to  applicable  DS3  and  DS1  standards. 

(5)  The  INpath  is  an  access  multiplexer  optimized  for  carriers/service  providers  (interexchange  carriers,  local  exchange  carriers,  alternate  access  carriers). 

This  chart  includes  a  representative  selection  of  T -1  and  T -3  mux  vendors.  Vendors  not  included  may  offer  a  full  range  of  competitive  products. 

SOURCE:  TELECHOICE,  INC.,  MONTCLAIR,  N.J. 

( continued  from  page  38 ) 
order  to  access  necessary  net¬ 
work  traffic  information  and 
alarms,  and  act  on  them  when 
necessary. 

Such  functionality  should  be 
available  through  a  single  con¬ 
sole  on  the  multiplexer  or 
through  a  management  interface 
from  the  multiplexer  to  a  com¬ 
puter  or  terminal. 

Some  of  the  network  manage¬ 
ment  functions  that  users  should 
request  include  the  regular  up¬ 
date  of  network  data  bases  with 
traffic  and  hardware  informa¬ 
tion;  network  reconfiguration; 
alarm  or  event  recording  and  dis¬ 
play;  and  loopback  tests  for  every 
piece  of  hardware  connected  to 
the  network. 

Also  look  for  fault  isolation 
and  rerouting  capabilities.  Does 
the  multiplexer  have  a  built-in  bit 
error  rate  tester?  How  fast  does 
the  multiplexer  recover  applica¬ 
tions  when  the  network  goes 
down?  How  is  clocking  restored, 
and  from  what  sources? 

Interfaces  to  an  external  net¬ 
work  management  system  are  an¬ 
other  important  consideration. 


Many  users  are  looking  to  link 
their  various  net  elements,  in¬ 
cluding  multiplexers,  into  an  in¬ 
tegrated  network  management 
system  that  will  help  them  moni¬ 
tor  and  control  their  entire  net¬ 
work. 

Some  multiplexer  vendors, 
such  as  Codex  Corp.,  Newbridge 
Networks,  Inc.  and  Timeplex,  of¬ 
fer  a  broad  array  of  network  man¬ 
agement  software  of  their  own 
that  will  also  work  with  larger 
network  management  systems, 
including  AT&T’s  Accumaster  In¬ 
tegrator,  Digital  Equipment 
Corp.’s  DEC  Management  Con¬ 
trol  Center  and  IBM’s  NetView. 

ISDN  PRI  support  is  also  a  rel¬ 
evant  factor.  Users  planning  to 
take  advantage  of  ISDN  in  the  fu¬ 
ture  should  prepare  now  by  buy¬ 
ing  multiplexers  that  support  it. 
Timeplex  currently  supports 
ISDN  PRI.  All  those  listed  in  our 
chart  say  they  plan  to  support 
ISDN  PRI. 

In  the  future,  customer  pre¬ 
mises  multiplexers  that  support 
the  new  multiplexing  technology 
Synchronous  Optical  Network 
(SONET),  and  the  circuit  speeds 


of  hundreds  of  megabits  per  sec¬ 
ond  that  go  along  with  it,  may 
well  be  necessary.  But  SONET 
services  are  unlikely  to  be  widely 
available  from  carriers  until  the 
late  1990s.  Some  vendors,  such 
as  General  DataComm,  Inc.,  view 
T-3  as  a  step  forward  on  the 
SONET  path. 

While  T-l  is  entrenched,  ven¬ 


dors  are  now  turning  their  atten¬ 
tion  to  building  T-3  support  into 
their  products.  However,  T-3,  the 
equivalent  of  28  T-l  channels,  is 
a  tremendous  amount  of  band¬ 
width.  Multiplexer  vendors  esti¬ 
mate  that  only  about  5%  of  their 
customers  currently  need  or  use 
T-3  circuits. 

These  vendors,  however,  are 


willing  to  compete  for  users’  busi¬ 
ness.  While  only  1 1  of  the  38  ven¬ 
dors  surveyed  now  offer  a  T-3 
multiplexer,  most  plan  to  do  so 
within  the  next  1 2  to  18  months. 

Until  recently,  most  T-3  multi¬ 
plexers  were  little  more  than  T-3 
channel  banks  or  nonintelligent 
Ml 3  multiplexers.  This  is  chang¬ 
ing  slowly  as  more  users  enter  the 


T-3  market  and  vendors  build 
more  and  greater  functionality 
and  intelligence  into  their  multi¬ 
plexers. 

Interestingly,  many  of  the  car¬ 
riers  offering  T-3  lines  do  not 
switch  them  in  their  points  of 
presence  as  T-3  circuits.  Due  to  a 
lack  of  T-3  digital  access  and 
cross-connect  systems  (DACS), 


carriers  have  been  demultiplex¬ 
ing  the  T-3  circuit  into  28  T-l  cir¬ 
cuits,  switching  these  T-l  lines 
through  a  T-l  DACS  and  reassem¬ 
bling  them  into  a  T-3  line. 

This  approach  is  changing, 
however,  as  more  vendors  are 
making  T-3  DACS  equipment.  Us¬ 
ers  may  wish  to  ask  carriers  if 
their  T-3  services  are  handled  in 
this  way  and  then  examine  their 
applications  to  see  if  such  switch¬ 
ing  would  be  detrimental. 

Based  upon  information  from 
the  leading  interexchange  carri¬ 
ers,  it  is  estimated  that  the 
monthly  lease  costs  for  about  10 
T-l  lines  can  justify  the  monthly 
lease  cost  for  one  T-3  line. 

AT&T,  for  example,  currently 
charges  $40,538  per  month  for  a 
250-mile  T-3  line  and  $4,027  for 
a  250-mile  T-l  circuit.  This  does 
not  include  differences  in  one¬ 
time  installation  costs  or  other 
nonrecurring  charges,  nor  does  it 
take  into  account  any  promotions 
or  volume  discounts  available  for 
either  service.  Very  few  users, 
however,  can  currently  justify  10 
T-l  lines. 

( continued  on  page  61) 


t_Jsers  planning  to  take  advantage  of 
ISDN  in  the  future  should  prepare  now. 
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Send  me  the  VTAM  Star  Log, 
so  I  have  the  power  to  discover  the  VTAM  universe. 

Z  Send  me  the  VTAM  Star  Log,  my  guide  to  learning  more  about 
OMEGAMON*  II  for  VTAM. 

Z  Enter  my  name  in  the  drawing  for  the  Celestron  professional 
astronomy  telescope. 

□  Have  an  account  manager  call. 

To  enter  the  drawing,  complete  and  return  this  card  by  September  15,  1991- 


Name _ 

Company _ 

Address _ 

City/State/Zip. 
Telephone  _L 


Title 


•Candle 


Dept.  712 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL  PERMIT  NO.  67987  LOS  ANGELES,  CA 
POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


NO  POSTAGE 
NECESSARY 
IF  MAILED 
IN  THE 

UNITED  STATES 


ATTN:  BARBARA  SAKATA  -  MARKETING 
CANDLE  CORPORATION 
1999  BUNDY  DRIVE 
LOS  ANGELES  CA  90099-2791 


The  power  to  see 
outside  your  world... 


...the  power  to  see 
inside  your  network. 

Knowledge  is  power. 

When  there’s  a  slowdown 
in  VTAM,  response  time 
can  keep  your  users 
from  getting  their  jobs 
done.  They  expect  you 
to  fix  it  But  to  do  that, 
you  need  to  pinpoint  the 
source  of  the  slowdown. 

OMEGAMON®  fl  for  VTAM 

gives  you  that  knowledge.  Our  early  alert  exception  Increase  your  power  in  the  data  center  by  improving 
analysis  tells  you  when  a  problem  is  beginning  to  brew  your  knowledge  of  VTAM.  Call  (800)  843-3970  today 
and  precisely  where.  ‘Meantime  to  repair’  can  be  and  ask  for  Department  712. 

drastically  reduced  from  weeks  to  hours,  from  hours 
to  minutes.  So  you’re  well  into  the  solution  by  the 
time  the  users  call  -  if  they  have  time  to  notice  a 
problem  at  all.  Making  your  systems  perform . 

Copyright  ©  1990  Candle  Corporation. 
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CIMFGAMON  II  for  VTAM  Status  Display 


Select  one  or  more  with  a  "/"  or  an  action  code. 
X=E*cept ions  S-Show  next  screen 


Buffer  pools  .  .  . 

TNSTATS 

for 

[  ~  - 

\y, 

O 

Virtual  routes  .  . 

TNSTATS 

for 

NCPs.  .  :  BH 

Response  tunes  .  . 

:  mmm 

TNSTATS 

for 

LOCALS.  :  mourn 

OMEGAMON II for  VTAM  focuses  automatically  on  network  hot  spots. 


With  OMEGAMON  II  for 

VTAM,  you  benefit  from: 

■  Immediate  problem 
detection 

■  Faster  problem 
resolution 

■  Maximization  of 
network  capacity 

■  Improved  network 
throughput. 


With  its  200-inch  telescope,  one  of  the  largest  in  the  world,  Mount  Palomar 
Observatory  can  focus  on  stars  not  visible  to  the  naked  eye. 


I 


Imagine  the  convenience  of  end-to-end 
network  control  at  your  fingertips. 


Imagine  the  convenience  and  savings  of 
highly-automated,  end-to-end  management 
and  control  under  the  umbrella  of  the 
COMSPHERE™  6800  Series  Network 
Management  System  (NMS).  Picture  your 
increased  uptime  and  reduced  costs  with 
powerful  automated  functions — like  alert- 
driven  routines,  automatic  trouble-ticketing, 
automated  trouble  reporting — and  optional 
interoperability  with  AT&T’s  ACCUMASTER® 
Integrator. 

Offering  the  best  of  both  worlds — the 
quality  and  reliability  of  AT&T  with  leading- 
edge  technology  from  AT&T  Paradyne — the 
COMSPHERE  6800  Series  NMS  offers  support 
for  today’s  wide  area  networks  while 
continuing  to  support  our  heritage  product 


offerings.  It  meets  your  changing  needs 
through  a  modular  hardware  design — and  a 
software  licensing  program  that  lets  you 
introduce  network  management  today  at 
an  attractive  price,  then  add  capacity  as  you 
need  it. 

Finally,  imagine  your  peace  of  mind 
knowing  your  system  is  monitored  24  hours  a 
day  by  NetCare®  Support  Services — bringing 
you  a  total  solution  for  your  continued 
business  success.  If  this  piques  your 
imagination,  call  your  AT&T  Paradyne 
Account  Executive  or  1  800  482-3333,  Ext.  310. 
In  Canada,  call  1  416  494-0433.  Or,  fax  your 
request  to  1  800  530-2103. 

Now,  imagine  one  company... 


Visit  us  at  ComNet  West  Booth  #1035 


AT&T  Paradyne 


COMSPHERE  is  a  trademark,  and  NetCare  is  a  registered  trademark,  ot  AT&T  Paradyne  ACCUMASTER  is  a  registered  trademark  of  AT&T 
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56K  CSU/DSU’S 


Anderson  Jacobson 
Breaks  Another 
Price 


Starting  at  $45000 


Mode! 

DTE  Speed 
Range 

ASYNC/SYNC 

V.35/RS232 

List 

Price 

5610 

56K 

SYNC/V.35  only 

$450°° 

5615 

9.6,  19.2,  56K 

YES 

$55000 

5620 

1.2-56K 

YES 

$650<>° 

5625 

1.2-56K 

YES 

$75000 

5630 

1.2-56K 

YES 

$850»o 

5640 

9.6-38.4K 

YES 

$1050°° 

CXR/Anderson  Jacobson  broke  into  the  market  with 
the  first  T1  ESF  CSU  for  under  $1,00000.  Today 
CXR/Anderson  Jacobson  introduces  another  astonish¬ 
ing  value. ..56K  CSU/DSU’s  starting  at  only  $450°°.  Each 
of  the  5600  Series  56K  CSU/DSU’s  are  compatible  with 
the  various  DDS  services  available.  Models  have  fixed 
or  variable  rate  line  speeds  and  DTE  speeds. 

The  AJ  5610,  5620,  5630  and  5640  have  line  speeds  of 
56K.  The  AJ  5615  and  5625  have  line  speeds  of  9.6K, 
19. 2K  or  56K.  The  5630  is  a  dual  port  unit.  The  5640 
has  four  ports.  All  other  models  are  single  ports. 

Small,  lightweight  and  aggressively  priced  starting 
at  only  $450°°. 

For  more  information  contact  CXR/Anderson  Jacobson 
or  your  local  distributor.  Call  TOLL  FREE  (800)  537-5762 
ext  263  or  within  California  (408)  435-8520  ext  263. 


Circle  Reader  Service  No.  1 6 


-  A  CXR  Company  - 

521  Charcot  Avenue 
San  Jose,  CA  95131 
FAX(408)435-1 276 


ASC/BSC  TO  SNA 


Need  ASYNC/BISYNC  -  to  -  SNA  Connectivity? 

"SNAGate™  is  the  flexible  approach..." 


•  Flexible  yet  powerful  SNA  access 
for  a  broad  array  of  async,  bisync 
3270,  and  3780/2780  RJE  devices. 

•  Easily  customized.  SNA  Gate 
can  be  fine-tuned  to  optimize  the 
performance  of  attached  devices . 

•  Eliminates  the  overhead  imposed 
by  non-SNA  devices  in  SNA 
environments.  No  more  outdated 
emulation  software  in  your  FEP. 

No  more  special  channel 
hardware. 

•  Supports  multiple  sessions  per 
terminal,  with  Tiot  key"  switching 
between  sessions. 

•  Centrally  configured  and 
managed. 

•  Call  today  to  learn  how  Netlink’s 
SNA_Gate  will  improve  perfor¬ 
mance  and  reduce  costs  in  your 
SNA  network! 

Circle  Reader  Service  No.  1 8 


i  it  i  » 

r»  i  i 


NETLINK 


-INC— 


3214  Spring  Forest  Rd. 
Raleigh,  N.C.  27604 
Ph:  1-800-NETLINK 
Fax;  919-872-2132 


X.25  NETWORK  CONNECTIVITY 


THE  X.25  CONNECTION:$995 


PAD  FEATURES: 

Full  support  for  CCITT  (1984)  X.25,  X.3,  X.28,  X.29 

Fully  programmable  PAD  configured  from  any  standard  asynchronous 
terminal. 

Expandable  up  to  16  asynchronous  ports,  offering  a  per  port  cost  of 
only  $137  per  port. 

SWITCH  FEATURES: 

Multiple  protocol  support:  1984  CCITT  X.25,  X.32,  X.3,  X.28,  X.29,  SNA/SDLC, 
VIP  &  BMAP 

Configurable  from  4  to  72  ports 

High  performance  16/32  bit  multiprocessor  switching  up  to  1000  pps 
Electrical  Interfaces:  V.24/V.28,  RS-232C,  X.21 ,  V.1 1 ,  V.35  and  V.54/V.25  bis 

SUPPORT: 

Free  1  year  warranty  service  provides  24  hour  a  day,  7  day  a  week 
customer  service. 


NCTWOmCINa  mtiluoenci 

For  further  Information  write  or  call:  Tel:  (703)  817-0400 

OST,  Inc.  FAX:  (703)  81 7-0402 

14225  Sullyfleld  Circle  Modem:  703-81 7-0456,  2400  Bps; 

Chantilly,  VA  22021  703-817-9846,  9600  Bps,  8N1 

Circle  Reader  Service  No.  17 


AUTOMATIC  FALLBACK 


Dual  Digital  Circuit  Backup 

Automatic  Fallback  Switching  Between 
Two  Dedicated  Circuits 


•  Continuous  testing  of  both  channels  with  alarm  outputs. 

•  Automatic  switching  on  loss  of  channel  in  use. 

•  Models  for  RS-232,  V.35,  T1  and  Analog  data  lines. 

/-T\  A  170  Coohdge  Avenue  Englewood.  NJ  07631 

J  Phone:(201)569-6464  Fax  (201)  894-0939 

Circle  Reader  Service  No.  1 9 
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y  j  /  -  CABINETS  AND  ENCLOSURES 


GUARANTEED  SHIPMENT 

10-14  days: 


•  3B2  and  LAN 
Enclosures 


EMI/RFI 

Shielded 

Cabinets 


•  Custom  Metal  Fabrication 
•  Stock  Cabinets  30"  to  84"  Height 


*  Applies 
to  standard 


product 
line. 


a- 


Great  Lakes  Case  &  Cabinet  Co.,  Inc. 

P.0.  Box  551/Edinboro,  PA  16412 
(814)  734-7303/Fax:  (814)  734-3907 


Circle  Reader  Service  No.  32 


COMMUNICATIONS  SOFTWARE 


WANG 


where 


Circle  Reader  Service  No.  3 


of  the  world 


intersect 


MacSoft’s  Lightspeed  family  of  products 
integrates  DOS  PCs,  Windows  PCs,  Unix 
terminals,  Macintoshes,  and  LANs  with 
Wang’s  VS  line  of  minicomputers. 

Features:  Terminal  emulation,  printer  sharing, 
file  transfers  with  automatic  document  con¬ 
versions,  transparent  mail  exchange,  and  more. 

Get  maximum  integration  and  top  speeds. 

Call  us  today.  (805)  324-4291 

MacSoft 


1800  19th  Street 
Bakersfield,  CA 


ftestnncH  inc 


bah** 


COMPLETE  LAN  SERVICE 


DATACOMM  MATRIX  SWITCH 


BLOCKED  BY  OLDER 

MATRIX  SWITCH  TECHNOLOGY? 

Discover  the  NEW  DIMENSIONS  in  Network  Management  Technology 
With  the  MTRX  Family  of  TANDEM  Electronic  Matrix  Switches 


MTRX-500 

MTRX-4000 

MTRX-8000 


512  Ports 
40%  Ports 
8192  Ports 


BENEFITS 


•Largest  Non-Blocked  Port  Capacity...8192  PORTS 
•Up  To  98%  Data  Cable  Reduction  DTE  to  DCE 
•4000  FT  DTE  TO  DCE  With  Twisted  Pair  Cable 
•LAN  Based  PC  Control  -  Ethernet  Or  Token-Ring 
•Multi-tasking  (VM-386)  Universal  Workstation 
•Integral  BERG/BERT  and  S.AM.  Test  Functions 
•Non-Proprietary  Database,  dBASE  IH  PLUS/IV 
•Supports  Data  Rates  To  2.048MBPS 


MTRX 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 


OTHERS 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SOME 


Over  30,000  Ports  Installed  At  RBOCs  and  Fortune  1000  Companies 
"The  Responsive  Ones " 


Datacomm 
Management 
Sciences  Inc. 


25  Van  Zant  Street 
East  Norwalk,  CT  06855 
TEL:  (203)  838-7183 

dBASE  III  PUJS/IV  are  trademarks  of  Ashton-Tate  Corporation 

Circle  Reader  Service  No.  2 


DATA/VOICE  NETWORKING  EQUIPMENT 


WOULD  YOU  SPEND  A  DOLLAR 
TO  SAVE  THOUSANDS? 


Install  our  award¬ 
winning  Marathon  5K 
on  your  private 
network  and  save  your 
company  thousands  of 
dollars  on  toll  charges  you  currently  pay 
the  Phone  Company. 

By  integrating  voice  and  fax  traffic  onto 
low-speed  (9.6  -  56/64  Kbps)  leased  lines 
with  a  Marathon  5K  Data/Voice  Network 
Server,  you  can  send  toll-free  voice  and  fax 
to  your  remote  sites.  Data,  voice,  fax  and 
LAN  share  the  same  line 


and  your  investment 
pays  for  itself  in  toll 
savings. 

Can't  fit  it  in  your 
budget  just  now?  To  ease  tight  budgets  in 
tough  times,  we’re  offering  a  leasing 
program  that  allows  you  to  pay  just  $1  for 
our  Marathon  5K  after  the  term  of  your 
lease  of  24  months  or  more. 

Not  bad  for  a  buck.  Call  M1C0M  today 
and  stop  wasting  money. 

1-800-MICOM  U.  S.  [1-800-642-6687] 


m/cnm 


Circle  Reader  Service  No.  4 


m 


We  are  a 

component  (chip) 
level  repair  depot  that 
buys  and  sells  used  or 
new  LAN  Hardware. 


Hardware  Specialties: 

3  Com  •  Corvus  •  IBM  •  Interlan  •  Novell  • 
Proteon  •  Standard  Micro  Systems  (SMC)  • 
Western  Digital  •  Pure  Data  •  Gateway  • 
Thomas  Conrad  •  Tiara  &  Others 

LAN  FIX/LAN  RECYCLERS 
^1-800  448-7420 


FAX:  1-800  752-6958 
PHONE:  1-801-226-1832 

1378  West  Center  St.  •  Orem,  Utah  84057 

Circle  Reader  Service  No.  5 


Send  For  Free  Info 

NW  July  91 

For  more  information  on  any  of  the  products  and  services  advertised 
in  NetworkWorld’s  ActionCenter,  circle  the  Reader  Service  Numbers 
on  this  coupon  which  correspond  to  the  advertisement  of  interest  to 
you. 

Complete  the  coupon  information  and  mail  to: 

NetworkWorld 

P.O.  Box  5090,  Pittsfield,  MA  01203 

Expires  10/31/91 


Name  _ 

Title  _ 
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Phone  (  ) _ 
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City _ 
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DIAGNOSTIC  TEST  EQUIPMENT 


ETHERNET  NETWORK  MONITORING  SYSTEM 


Get  your  hands  on  the  most 
comprehensive  Token  Ring  cable  tester 

for  only1 *1435. 


Introducing  the  Bytex  RingOut  cable  tester— the 
first  designed  specifically  for  Token  Ring.  And  the 
easiest-tcHise.  ■  Tests  4  and  16  Mbps  STP  and 
UTP  LANs.  ■  Detects  damaged  or  improperly 
installed  cables  or  connectors.  ■  Confirms  cor¬ 
rect  operation  of  MSAU.  ■  Detects  and  isolates 
beaconing  nodes.  ■  Works  on  live  LANs— no 
shutdown  required.  Find  out  about  our 
3(Fday  money  back  guarantee. 

Call  1-800-23 -BYTEX  for  details  now. 


Bytex  is  a  registered  trademark  of  Bytex  Corp. 


Bytex 

Circle  Reader  Service  No.  6 


DIAL-UP  MANAGEMENT 


Optimize  Dial-up  Modem  Network  Utilization 


Circle  Reader  Service  No.  8 

CDI  -  The  Answer  To  Dial-Up  Modem  Management 
Call  or  Write  For  Information  &  Demo  Disk 

Communication  Devices  Inc.  •  1  Forstmann  Ct.  •  Clifton,  NJ  07011 
Phone  201/772-6997  •  Fax  201/772-0747  •  800/359-8561 


With  CDI’s  Patented  Network 
Windows™  Management 
System 

CDI’s  PC  based  Dial-up  Modem 
Network  Management  System  has 
been  field  proven  worldwide  since 
1983.  Reduce  your  line  costs  and 
prevent  client  loss  with  these 
features: 

•  Modem  vendor  independent-works 
with  any  modem  type 

•  Provides  local  reconfiguration  from 
the  keyboard 

•  Generates  complete  daily  usage  and 
error  reports 

•  Automatic  busy  of  “ring  no  answer” 

•  Central  site  management  of  a 
distributed  network 

•  UL  approved 


ESF  CSUS 


$500.00  CASH  BACK 


Upgrade  to  the  reliability  of  Verilink  Intelligent  ESF 
CSU’s  and  we  will  give  you  $500.00  cash  back  or 
credit  towards  your  purchase.  Take  advantage  of  the 
leading  manufacturer  of  ESF  CSU’s  and  the  network 
management  benefits  of  ESF  now. 

Call  Us  Today  Toll-Free  At 

1  -800-669-4278 

For  your  free  Verilink  planning  kit. 


The  Helfrich  Company 
19782  MacArthur  Boulevard 
Suite  310,  Irvine,  CA  92715 

Circle  Reader  Service  No.  10 


VERILINK 


The  Network  Professor* 


•  Multi-Segment  Ethernet/IEEE  802.3  LAN  Monitoring  System. 

•  Global  Network  Monitoring  and  from  ANY  Location. 

•  Monitors  ALL  AN  traffic  conditions  on  every  segment,  for  all 
Stations/Nodes  and  Protocols,  simultaneously. 

•  Alarming  for  user  defined  thresholds  and  detection  of  error 
conditions,  resulting  in  decreased  downtime  costs. 

•  X-Motif  or  ANSI  user  interface  provides  access  to  current  and 
historical  network  statistics  via  a  Relational  Database. 

•  Complies  with  ISO  Standards  for  Enterprise  Management. 

•  Industry  proven  since  1989.  (CALL  NOW  for  Fortune  500 
references.) 

“. .  .only  fully  functional  LAN  Monitoring  System. 

Bill  Hancock 

For  Literature  and  your  FREE  Evaluation  Package 

CALL  (213)  379-2505 

Look  for  our  NEW  4  port  Local  Bridge! 

Circle  Reader  Service  No.  7 


ETHERNET  TERMINAL  SERVERS 


Ask  about  our 

DECserver  trade-in  program! 

Drive  48  ports  at  38.4  Kbps 
simultaneously! 

As  low  as  $125/port  —  major  savings 
over  DECserver 

Mount  up  to  48  ports  in  3.5"  —  V*  the 
space  required  by  DECserver  300 
Enhanced  command  set  cuts 
keystrokes 

Dual  protocol  (LAT  &  TCP/IP) 


Hot  New  Benchmark 
for  Ethernet 
Terminal  Servers 

The  Equinox  ELS-48  rewrites  the  book  on 
terminal  server  performance.  Small  in 
size  but  big  on  throughput,  it  gives  you 
DECserver™  compatibility,  crisp  screen 
refresh,  and  keeps  fast  printers  busy 
without  penalizing  keyboard  response. 

•  12,  24,  36  and  48-port  configurations 
available 

•  High  throughput  design  —  ideal  for  file 
transfers  and  foreign  host  connections 

•  Full  range  of  wiring  options,  control 
signals,  RS-423  extended  distance 
interface 

•  Thin  or  standard  Ethernet  connections 

•  Three  Vfear  Warranty 


EQUINOX 


Equinox  Systems,  Inc.  •  14260  S.W.  119  Avenue  •  Miami,  Florida  33186 
800/275-3500  •  305/255-3500  •  FAX  305/253-0003 

Circle  Reader  Service  No.  24 


FAST  REMOTE  APPLETALK 


SyncRouter/LT 


SyncRouter/LTi 


Synchronous  routers  connecting  remote  Appletalk  networks 
via  switched  or  dedicated  digital  phone  lines 


Eliminate  modem  hassle.  Because  it  uses  digital  lines  that  are  six  times  faster  than 
modems,  the  SyncRouter  connects  remote  LANs  in  milliseconds,  transmits  with 
99.75%  accuracy,  greatly  reduces  connect  charges,  and  yields  a  20Mb/hour  through¬ 
put  to  efficiently  handle  any  type,  quantity  or  size  file. 

SyncRouter:  The  remote  AppleTalk  network  solution  for:  corporate  communications, 

I  resource  sharing  in  education,  fax  replacment,  multi-media  file  delivery, 
distance  education  and  multi-user  database  access. 

Engage  Communication,  Inc. 

9053  Sequel  Dr..  *203  •  Aptos.  CA  95003  •  408-588-1021  •  Fax:408-688-1421  •  Apple  LINK:  03362 
Circle  Reader  Service  No.  25 
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ActionCenter 


JULY 


FT-1 CSU/DSU.  MORE 
DIGITAL  BANDWIDTH. 
LESS  TO  PAY. 


The  DataComm 
552  is  the  data  set 
for  network  appli¬ 
cations  requiring 
bandwidth  from  56 
Kbps  to  full  T-l.  It’s  the  perfect 
interface  for  video  teleconferencing. 


SERIAL  DATA  PORTS  2V-350R  BA-530 

NX  5664  KBPS  NX  5664  KBPS 

SUPERVlSOflY/  \ 

PORT  /  \ 

®“  ...  .  ..  ..o  ooo] _  i 

DSl 

|WT 

1  *  0  1”  ] 

NETWORK 

CASCADE 

PORT 

PORT 

LAN  to  WAN, 
CAD/CAM,  etc.  Up 
to  three  DataComm 
552’s  can  be  cascaded 
with  other  equipment 
such  as  a  PBX.  Ideal  for  expanding 
networks!  Call  1-800-777-4005. 


GeneralDataComm 


WORLD  CLASS  NETWORKING 

CORPORATE  /  INTERNATIONAL  HEADQUARTERS  203-574- 1118  HONG  KONG  852-833-6779  CANADA  4 1 6498-5 100 
AUSTRALIA  6 1  -2-956-5099  UNITED  KINGDOM  44-734-774868  FRANCE  33-1-30570200  JAPAN  81-33-862-1730 

Circle  Reader  Service  No.  26 


INTEGRATED  TECH  CONTROL 


Access  and  Control  Your  Remote  Tech 
Centers  With  Spectron  NETWORKER 


NETWORKER  automates  and  consolidates  manual  tech  control  facilities  under 
centralized  PC  control.  With  NETWORKER  you  can  access  remote  network  nodes  and 
perform  a  variety  of  tasks.  Such  as  insert  a  remote  DATASCOPE*,  or  similar  protocol 
analyzer,  to  monitor  line  data.  Or  switch  individual  lines  or  groups  for  convenient  sparing 
and  fallback.  You  also  can  create  extensive,  qualified  alarming  tests.  There's  even  a 
facility  to  view  real-time  lead  status  as  time  line  traces. 


Spectron  Tech  Control  Products 

13000  Midbntic  Drive  •  Mount  Laurel,  NJ  08054 

800-222-0187  609-234-7900  609-778-8700  (FAX) 


Circle  Reader  Service  No.  28 


LAN 


Tired  of  LANs  Giving  You  The  Silent  Treatment? 

Get  Them  Communicating  With 

HARRIS 

ADACOM 

Complete  Token-Ring  Solutions! 

*  Cabling  Solutions: 

MAUs,  Media  Filters,  Repeaters 

*  Bridges: 

Local,  Token-Ring,  Ethernet 

Remote,  Token-Ring,  Ethernet,  SNA,  56K,  T1 

*  Gateways: 

Ethernet,  SNA,  TCP/IP,  Token-Ring,  Unix 
Local  and  Remote 

*  FDDI 


For  answers  to  your  connectivity  needs,  call 

HARRIS  ADACOM 

1-800-3270- ADA  Circle  Reader  Service  No.  30 


NETWORK  SERVICES 


PC  BASED  PROTOCOL  ANALYZER 


PROTOCOL  ANALYZER 


PC-based  performance  and  protocol 
analysis  that’s  as  easy  as  pie. 

The  PA1  combines  performance  analysis 
with  protocol  analysis  to  help  you  diag¬ 
nose  problems  and  plan  network  evolu¬ 
tion.  Sophisticated  histograms,  pie 
charts  and  line  graphs  help  you  track 
performance  parameters. 

For  protocol  analysis,  you  can  display 
layer  2  and  layer  3  data  for  SNA,  X.25, 
and  QLLC. 

Call  us  at  (708)  574-3399. 

Progressive 
Computing 

Progressive  Computing,  Inc. 

814  Commerce  Drive 
Oak  Brook,  IL  60521 

Circle  Reader  Service  No.  29 


Circle  Reader  Service  No.  27 


50 
New 
Tel.# 
Fax# 


Omn[  I/O 

PC  Based  Protocol  Analyzer 


FREE  DEMO  DISC 

•  Fast,  friendly  user  interface. 

Excellent  data  visibility. 

•  Integrated  data  capture, 
analysis,  DOS  file  storage. 

Named  configurations, formatted  print. 

•  Async,  Sync,  BOP’s  (SDLC,  X.25,  etc.),  Transparent,  ASCII, 
EBCDIC,  IPARS,  user  defined. 

•  Fits  PC,  AT  compatible,  386  and  Laptop  with  standard  bus  and 
CGA,  EGA  or  VGA. 

•  Programmable-  API  for  unprecedented  power  and  flexibility. 

Circle  Reader  Service  No.  31 

Romney,  WV  FAX  304-822-4508 


P.0.  Box  2040, 151  -C  Jersey  Mt.  Road,  Romney,  WV  26757  •  304-822-3086 


SATNET 

A  Wholly  Owned  Subsidiary  of  The  Associated  Press 
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AclionCenter 


JULY 


SNMP  MANAGEMENT 


For  SNMP  Users.  Implement ers.  Product  Developers  ! 

Two  New,  Comprehensive  Special  Reports  on  SNMP 
Including:  complete,  exclusive  results  of 
NetworkWorld/Bell  Labs  testing  of  dozens  of  SNMP- 
managed  bridges,  routers,  hubs  &  concentrators 

SNMP  ImplementersAJsers  Guide:  SNMP  product  differences: 
buying  SNMP-supporting  devices;  comparison  of  over  2  dozen  SNMP 
management  systems;  procedures,  tips  for  successfully  managing 
enterprise-wide,  mixed-vendor,  SNMP  network  ...  and  more. 

200-plus  pages,  single  volume  $495  (if  ordered  by  8/15) 

SNMP  Developers  Guide:  Includes;  product-by-product  analysis  of 
SNMP  agent  implementation  variations,  common  design  flaws,  testing 
methodology;  by-vendor  assessment  of  private  MIBs;  proposed  MIB 
MIB  standards;  interoperability  issues;  product  opportunities.. .and  more. 
400-plus  pages,  two  volumes  $1,895  (if  ordered  by  8/15) 

Special  pre-publication  rates  in  effect  for  orders  received  by  August  15; 
shipment  of  these  orders  guaranteed  by  September  1 

Mier  For  details,  call; 

Communications  inc.  609-275-7311 

99  Hightstown  Rd.,  Princeton  Junction,  NJ  08540  Circle  Reader  Service  No.  20 


SONET  MANAGEMENT  BRIEF 


FREE  SONET 

MANAGEMENT  BRIEFING. 


This  important  Management 
Briefing  explores  the  long¬ 
term  ramifications  of  the 

m 

Synchronous  Optical 
Network  (SONET)  and 
its  potential  impact  on 
private  networks. 


This  briefing  compares 
the  strategic  value  of  T-3 
/  versus  SONET  and  provides 
1  a  comprehensive  overview 
of  fiber  optic  standards. 

For  your  free  copy,  call 
1-800-777-4005. 


General  DataComm 


WORLD  CLASS  NETWORKING 

CORPORATE  /  INTERNATIONAL  HEADQUARTERS  203-574- 1118  HONG  KONG  852-833-6779  CANADA  416-498-5100 
AUSTRALIA 61-2-956-5099  UNITED  KINGDOM  44-734-774868  FRANCE  33-1-30570200  JAPAN  81-33-862-1730 
Circle  Reader  Service  No.  21 


SWITCHED  56 


How  to  use 
Switched  56  for... 


Switched  56  has  become  a  readily  available  and  cost 
effective  service.  It  offers  simple,  dial-up  access  to  the 
growing  world  of  digital  networks.  To  access  it,  you 
need  a  Switched  56  "modem",  a  low  cost  device  called 
a  TIU  (Terminal  Interface  Unit)  or  DU  (Data  Unit). 

Dowty  Communications  makes  these  TIUs  and  DUs. 
The  literature  describing  them  includes  explanations 
of  six  different  applications  with  "how  to"  illustra¬ 
tions.  There's  also  information  on  speed  conversion 
(your  input  does  not  have  to  be  56  Kbps),  automatic 
dialing  and  automatic  switchover. 

For  more  information  on  Switched  56  and  on  the 
Dowty  DCP3058  TIU  and  DCP3060  DU,  call  800-227- 
3134  or  write  Dowty  Communications,  Cherry  Hill 
Industrial  Center,  Cherry  Hill,  New  Jersey,  08003. 


•  Backing  up  DOS  line 

•  Backing  up  critical 
T-l  channels 

•  Dial-up  access  to 
digital  netw  orks 


DCP3058 

Switched  56 
Terminal  Interface  Unit 


n 


Dowty  Communications 

Formerly  CASE/Datatel 

Circle  Reader  Service  No.  23 


PCD 


DOWTY 


T-1  /FRACTIONAL  T-1  MULTIPLEXER 


FREE  BANDWIDTH! 

Reliable,  Efficient,  Cost  Effective  Multiplexer 


*  High  Bandwidth  Efficiency  -  99%  +  Useable 

*  Integral  Stat  Mux 

*  Quality  Compressed  Voice 

*  Six  Month  Payback  Typical 


(P  Dataproducts 
New  England 


Call  800-243-4485  or  203-265-7151 
for  details  and  local  distributor 


50  Barnes  Parle  North,  Wallingford,  CT  06492  Over  7,000  Multiplexers  Shipped 

Circle  Reader  Service  No.  22 


TCP/IP  NETWORKING 


TCP/IP  for  Windows  3.0 

Chameleon  is  the  first  TCP/IP  communications  package  developed 
specifically  for  Windows  3.0  (not  converted  from  DOS),  allowing  multiple 
concurrent  sessions  with  different  accounts  and  hosts.  Chameleon  is  the 
first  TCP/IP  applications  package  in  the  market  implemented  as  a  Windows 
Dynamic 

memory. 

Applications: 

TELNET  (VT100) 

FTP  BIND 

TFTP  Statistics 

SMTP  Custom 

Mail  PING 


% 

H 

Telnet  -  sunny 

FT7 

file  Disconnect 

Edit  Settings  Network  Help 

irwxrwxrwx  T'EoEKy’ 

irwxr-xr-x  S  boric 
Irwxr-xr-x  5  dive 
irwxr-xr-x  12  root 
drwxrwxr-x  31  boris 
irwxr-xr-x  2  root 
irwxr-xr-x  2  willy 
irwxr-xr-x  23  willy 
irwxrwxrwx  4  zvi 


31 


FTP  -  H.P. 


file  Disconnect  Server  Options  Help 


Telnet  VAX 


file  Disconnect  Edit  Setting 


■ietltonagox  cd 

4et  Manage/  Is 
ttin  etc 

export 
lew  Kom 

4e  t  hanage/ 


kadb 

lib 

lost 


(408) 257-6404 
Net  Manage 

NetManage  Inc. 

10020  N.  DeAnza  Blvd. 
Cupertino,  CA  95014,  USA 
Fax:  (408)  257  6405 


Circle  Reader  Service  No.  9 


TESTERS 


T 1  monitoring  in 
the  palm  of  your  hand 


■  Unframed,  SF  and 
ESF  formats 

■  Detect  T1  errors 
and  alarms 

■  Display  DSO  data 
and  signaling  bits 

■  Monitor  audio  on 
selected  channel 

■  D3/D4,  DlDandD2 
compatible 

$795 

Circle  Reader  Service  No.  11  ^ 


ElccUodotaJnc. 

23020  Miles  Road 
Bedford  Heights.  Ohio  44128 
Call  Toll  Free  1-800-441-6336 
(216)  663-3333  TWX  (810)  427-2280 
FAX  (216)  663-0507 
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Action  Center 


JULY 


TOKEN  RING  CONVERTER 


VOICE/DATA  COMMUNICATIONS 


327 4' s  On  a  Token 


YES! 


3600 


WITH  SNAC™,  SYNC  RESEARCH’S  TOKEN  RING 
CONVERTER,  YOU  CAN  CONNECT  EXISTING  “PRE-TOKEN  RING” 
TERMINAL  CONTROLLERS  TO  AN  802.5  TOKEN  RING  NETWORK. 


Connects  3174s,  3274s,  4700s, 
3600s  AND  OTHER  PU2 
CONTROLLERS  TO  TOKEN  RlNGS 

Eliminates  multi-point  SDLC  lines 
and  Front  End  Ports 


Call  1*800* ASK  SYNC 
for  more  information 


5yNC  RESEaRCH 


Circle  Reader  Service  No.  1 2 


VOICE  COMPRESSION  MULTIPLEXERS 


STREAMLINE  YOUR  VOICE  BANDWIDTH 


And  Integrate  It  With  Fax  and  Data 


The  SDM-T  Voice/Fax/Data  Multiplexer — 
Flexibility  Where  It  Counts 

Our  SDM-T  is  more  than  just  a  voice 
compression  multiplexer.  It's  also  a  band¬ 
width  manager  for  real-time  fax  and  data. 

We  call  it  the  FLEXIPLEXER  because  it 
can  dynamically  allocate  bandwidth — 
for  voice,  fax  or  data — when  and  where 
it's  needed. 

And  there's  more — the  SDM-T  provides 
outstanding  paybacks  when  used  with 
56  Kbps  to  128  Kbps  transmission  circuits. 


USE  THE  FLEXIPLEXER  PLAN 


And  still  more — the  voice  quality  is  excellent 

and  doesn't  change  with  system  loading.  -  ... 

,  ,  .  °  Call  for  a  live  demo  and  get  more  details  on 

You  can  even  use  the  same  fax  machine  the  most  flexible  multiplexer  in  the  industry. 

for  both  on-net  and  off-net  applications.  Call  (800)  FOR-ACT1  or  (805)  527-2281 


Advanced 
Compression 
Technology,  inc. 


685  East  Cochran  Street 
Simi  Valley,  CA  93065 
(805)  527-2281 
FAX:  (805)  520-8099 
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Four  Positions  In  One. 

That’s  what  this  AMP  data  connector  offers.  Along  with  being  equiva¬ 
lent  to  IBM  part  number  8310574.  And  it’s  immediately  available  from  Wise 
Components. 

This  IBM-qualified  connector  conforms  to  all  specifications  required 
for  inclusion  in  IBM’s  local  area  network.  Best  of  all,  it  provides  easy,  re¬ 
liable  wire  termination  without  special  tools. 

AMP’s  four-position  data  connector  features  a  multi-wire/multi-cable 
range,  multi-cable  exits/dual  cable  capability,  ability  to  be  re-terminated, 
snap-in  panel  mounting  and  self-latching. 

Call  now  for  a  free  brochure,  so  you  can  latch  on  to  Wise’s  superior 
service. 

Then  you’ll  be  in  the  best  position. 


_jjW k* 

WISE  COMPONENTS.  INC. 

8005434333  • 


Circle  Reader  Service  No.  13 


28  Henry  Street 
Greenwich,  Conn.  06830 
In  Conn.  800  852  8557  • 


Fax:  203  531  4859 


X.25  CONNECTIVITY 


«*. 

Save  money  with  X.25  Software 
Solutions  from  the  PC  Technologies 
Division  at  Microdyne  ' 


Introducing... 

the  pcX25  product  line  with  TTY, 
VT52  and  VT100  Async  terminal 
emulation  providing  compatibility  with 
host  mainframe  terminal  support 
and... 

the  snX25  product  line  with  all  the 
features  of  pcX25  plus  3270  terminal 
emulation  for  connectivity  to  IBM rM , 
SNA  and  non-IBM"*  hosts. 


VN' 

r 


Profits  come  from  sales... 

Sales  come  from  leads... 

Leads  come  from  an  ad  in  ActionCenter!! 

Network  World  is  the  only  publication  that  gives  you  weekly  exposure  for  a  month, 
directory-type  pages,  and  bingo  card  response  -  all  for  one  cost-effective  price! 

Call  today  and  generate  leads  and  profits  from  your  300,000  impressions  in 
Network  World’s  Action  Center. 

Joan  Bayon  Pinsky  Clare  O’Brien 

508-875-6400  Pacific  &  Mountain  Time 

800-622-1108 
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Discover  A  World  Of 
New  Networking  Solutions 

More  than  ever  before,  the  efficient  deployment  of  complex  networks  and  global  communications  is  the  key  to 
increased  profitability  in  today’s  international  marketplace.  Find  the  latest  solutions  available  to  meet  your  most 
critical  networking  challenges  at: 


_  Communication, 

%  NETWORKS 


July  15  - 18, 1991  •  Moscone  Center  •  San  Francisco 

COMNET  WEST  -  It  Means  the  World  to  Your  Business 

If  you’re  responsible  for  integrating  your  company’s  computing  environments  into  one  vast  and  powerful  network... 


FREE 
TICKET 
ATTACHED 


Discuss  your  specific  networking  requirements  with 
over  150  leading  manufacturers  and  suppliers. 

Compare  the  costs,  capabilities  and  payback  potential 
of  the  latest  generation  of  communications  hardware 
and  software. 

Find  new  and  proven  solutions  for:  LANs,  WANs, 
client/server  applications,  global  networks,  T-l,  T-2, 
T-3,  database  management  systems,  ISDN  and  more. 


Discover  the  latest  technologies  and  applications  for 
advanced  NETWORK  COMPUTING. 

Choose  over  70  dynamic  conference  sessions  focusing 
on  key  areas  of  networking  organization  and 
management. 

Gain  in-depth  technical  knowledge  in  full  and  half-day, 
intensive  tutorials.  (Separate  registration  required 
for  conference  sessions  and  tutorials). 


FREE  TICKET  ATTACHED-SAVE  $20! 

Exhibit  Hall  admission  is  free  when  you  bring  the  attached  ticket  to  the  show  on  July  16, 17  or  18.  On-site 
admission  is  $20  without  this  ticket.  If  the  ticket  is  missing  or  if  you  need  more  information  about  the  exhibits  or  the 
conference  program,  call  TOLL  FREE  1-800-225-4698  or  1  -508-879-6700. 

Visit  with  these  exhibitors  at  ComNet  West:  adc/kmi™  •  Advanced  computer 

Communications  •  ALANTEC  •  Alcatel  Network  Systems  •  Alltel  Supply  •  Alternative  Data  Communication  Sources  •  American 
Power  Conversion  •  Ardis  •  AT&T  •  AT&T  Paradyne  •  Augat  Communications  Group  •  Barr  Systems  Inc.  •  Bell  Atlantic  Test  Systems 
BICC  Communications  •  British  Telecom  •  Burnup  &  Sims  Comunications  Services  Inc.  •  Business  Communications  Review  (BCR) 
/  J  •  Cabletron  Systems  Inc.  •  Canoga-Perkins  Corp.  •  Century  Computer  Marketing  •  Champion  Products  Inc.  •  Champlain  Cable  Corp. 
Y /  M  *  Chromatic  Technologies  Inc.  •  Clear  Communications  •  Clearpoint  Research  Corp.  •  Comm/Scope  Inc.,  Network  Cable  Division  • 
M  Communication  Devices  Inc.  •  Communictions  News/TE&M  •  Communications  Week/a  CMP  Publication  •  Complementary  Solutions  Inc. 
•  CompuServe  Inc.  •  Computer  Based  Training/USA  Ltd.  •  Computer  Currents  •  Computer  Intelligence  •  Computer  Network  Technology 
Corp.  •  ComStream  Corp.  •  ConferTech  International  Inc.  •  Covia  Techologies  •  CrossComm  Corp.  •  Cylink  Corp.  •  D  &  S  Communications 
Inc.  •  Data  Race  Inc.  •  Data  Set  Cable  Company  •  Datapro  Information  Services  Group  •  DCM  Industries  Inc.  •  Digicom  Systems  Inc.  •  Digital  Communications 
Products  Inc.  •  Digital  Pathways  Inc.  •  Digital  Technology  Inc.  •  EDA  Instruments  Inc.  •  Eicon  Technology  Corp.  •  Enterprise  Networking  Systems  Inc.  •  Everest 
Electronic  Equipment  Inc.  •  Experdata  Inc.  •  Fairchild  Data  Corp.  •  Federal  Computer  Week  •  Fibertron  Corp.  •  FOCS  •  Franklin  Datacom  Inc.  • 

Frederick  Engineering  Inc.  •  Garrett  Communications  Inc.  •  Gateway  Communications  Inc.  •  Glasgal  Communications  Inc.  •  Global  Networks  • 

GMP  •  GSOFT  Systems  •  Hadax  Electronics  Inc.  •  Helios  Systems  •  Henderson  Commun-ications  Corp.  •  Homaco  Inc.  •  Hughes  Network  Systems 

•  IBM  •  IEEE  Communications  Society  •  Integrated  Network  Corp.  •  Integrated  Workstations  Inc.  •  Interlink  Computer  Sciences  Inc.  •  International 
Data  Sciences  Inc.  •  Kalpana  Inc.  •  Krone  Inc.  •  LAN  Computing  •  Lan  Technology  •  LAN  Magazine  •  Larse  Corp.  •  Leviton  Telcom  •  The  Light 
Brigade  •  Lightwave  Systems  Inc.  •  Luxcom  •  M/A-COM  LCS  (Light  Control  Systems)  •  MCI  Communications  Corp.  •  MICC  •  Micom 
Communications  Corp.  •  Microwave  Networks  •  MilesTek  Inc.  •  MOD-TAP  Systems  •  Mohawk  Wire  and  Cable  Corp.  •  Montrose  Products 
Company  •  Motorola  Inc.  •  Navtel  Limited  •  NDC  Communications  •  NEC  America  Inc.  •  NEK  Cable  Inc.  •  NetLabs  Inc.  •  Netrix  Corp.  •  Network 
Design  &  Analysis  Corp.  •  Network  Express  Inc.  •  Network  General  Corp.  •  Network  World  •  Networking  Management  •  Newbridge  Networks 

•  Norland  Products  Inc.  •  North  Hills  •  NOVA  USA  •  Nynex  Allink  •  Objective  Systems  Integrators  Inc.  •  OPCOM  Inc.  •  Optical  Cable  Corp. 

•  Optical  Data  Systems  Inc.  •  Pacific  Bell  •  Pacific  Coast  Communications  •  Pacific  Communications  Sciences  Inc.  •  Panduit  Corp.  •  Patton 
Electronics  Co.  •  PC  Professional  Inc.  •  Periphonics  Corp.  •  Progressive  Computing  •  Proteon  •  ProTool  Inc.  •  Quintessential  Solutions  • 

Remee  Products  Corp.  •  Renex  Corp.  •  Retix  •  ROLM  an  IBM  and  Siemens  Company  •  The  Saratoga  Group  •  SATNET  •  Shure 
Teleconferencing  Systems  •  The  Siemon  Co.  •  Sim  Ware  Inc.  •  Smartcom  Publications  Inc.  •  Software  Magazine  •  SSE  Technologies  Inc. 

•  Stonehouse  &  Company  •  StrataCom  Inc.  •  Suttle  Apparatus  •  Sync  Resarch  •  SynOptics  Communications  Inc.  •  T-Bar  Products/Data 
Switch  Corp.  •  T3plus  Networking  Inc.  •  Telecom  Analysis  Systems  Inc.  •  Telecommunications  Techniques  Corp.  •  Telect  Inc.  •  Telefile 
Inc.  •  Telenex  Corp.  •  Telephony  •  Teleport  Communications  Group  •  Touch  Communications  Inc.  •  TranSwitch  Corp.  •  Trintel 
International  Corp.  •  UDS  Motorola  •  Verlink  Corp.  •  Versa-Lite  Systems  Inc.  •  VIR  Inc.  •  Walker  and  Associates  Inc.  •  Westech 
Communications  Inc.  •  Westinghouse  Communications  Software  Inc.  (as  of  6/17/91) 


BIDS  & 
PROPOSALS 


NETWORKING  MARKETPLACE 


h  M  iHH  ■ 

IHirI 

lilhtflil  j 

nTTTI 

M/AT| 

Type  3  Media  Filter  (16/4  Mbps) 

•  Use  Type  3  (unshielded  twisted  pair  telephone  wire)  on  Token 
Ring  Networks 

•  Connects  to  RJ11,  RJ45  or  IBM®  Data  Connector 

•  Meets  IBM  Spec  6466941  &  6466940 

•  FCC  Class  A,  part  15,  Subpart  J 

•  5  year  warranty 

Anco  manufactures  and  supplies  LAN  products,  cables  and  connectors  to  leading 
computer  manufacturers  worldwide.  Now  you  can  buy  Anco’s  line  of  high  quality 
and  low  priced  networking  products  factory  direct.  Call  today  1-800-545-ANCO. 


IBM  is  a  registered  trademark  of  International  Business  Machines  Corporation 


*Price  in  quantities  of  100 


Anco 


Anco  Electronics,  Incorporated 

9477  Archibald  Avenue,  Rancho  Cucamonga,  CA  91730  1-800-545-ANCO  •  FAX  (714)  989-9935 


Sub-Bids  Requested 
From  Qualified 
MBE/DBE/WBE/SBE 
Subcontractors 
And  Suppliers 

State  of  California 

Installation,  Training, 
Provide  OEM  Hardware 
And  Software,  Application 
Development  And 
Hardware  Maintenance  Of 
LANS,  PS/2S  And  Printers 
At  Various  State  Locations 

RFP  EDD  9031 A 

Please  Respond 
By  7/16/91 

520  Capitol  Mall 
Sacramento,  CA  95814 
(916)  326-5240 
FAX  (916)  326-5877 
Contact:  Rich  Evans 


® 

AN  EQUAL  OPPORTUNITY 
EMPLOYER 


Sub-Bids  Requested 
From  Qualified 
MBE/DBE/WBE/SBE 
Subcontractors 
&  Suppliers 

State  Of  California 

Delivery,  System  Testing 
And  Networking, 
Maintenance  Of  6  UNIX 
Workstations  With  Option 
For  4  Additional 
Workstations 

RFQ  TDC  91-218 

Please  Respond 
By  7/16/91 

520  Capitol  Mall 
Sacramento,  CA  95814 
(916)  326-5192 
FAX:  (916)  326-5877 

Contact:  D.  R.  Perrin 


AN  EQUAL  OPPORTUNITY 
EMPLOYER 


DATA  COMM 


S 


NETWORK  \pRLD 


Readership  Leader 


Unlike  vertical  technology  publications.  Network  World  has  the  only 
editorial  format  that  covers  all  the  technologies  pertaining  to  the  entire 
network. 

That’s  why  Network  World  is  voted  the  most  useful  and  best  read 
publication  in  the  industry’s  most  prestigious  independent  readership  studies: 

1991  ACommunications  Networks  -  Exhibits  Survey  #1 

1990  AICA/WaM  Street  Journal  -  Erdos  &  Morgan  #1 

1990  ANetworking  Communications  Market  Survey  -  Research  U.S.A.  #1 
1989  ACommunications  Networks  -  Exhibits  Survey  #1 

1989  A  ADCU  Member  #1 

1988  AXCAJWall  Street  Journal  -  Erdos  &  Morgan  #1 


Plan  Your  Networking 
Marketplace  Ad  Schedule 

Call  Joan  Bayon  Pinsky 
1-800-622-1108  (in  MA  1-508-875-6400) 

Pacific  and  Mountain  time  zone  advertisers 
Call  Clare  O’Brien  at  above  telephone 


BUY/SELL/NEW/USED 

Reconditioned  With  Warranty 

Modems  •  Multiplexers  • 
CSU/DSU's  •  Channel  Banks  • 

*  T-1  * 

'  AT&T  Paradyne 

*  Codex 

■  Datatel 

*  Infotron 

*  Micom 

‘  Newbridge 

■  All  other  models 

i^METROCOMiH 

Houston,  TX 
(800) 364-8838 
(713)  783-8838 
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NETWORKING  CAREERS 


" Network  World's 
audience  delivers  the 
proven  professionals  that 
I  look  for. " 

Frank  Schoff 
President 

Management  Recruiters  of  Hendersonville,  N.C. 

Frank  Schoff  is  an  executive 
recruiter  specializing  in  the  place¬ 
ment  of  telecommunications  and 
data  communications  profession¬ 
als.  With  over  20  years  of  telecom¬ 
munications  management  experi¬ 
ence,  Frank  knew  that  to  connect 
with  qualified  and  experienced 
communications  and  networking 
professionals,  he  needed  to  adver¬ 
tise  in  Network  World. 

"I  have  a  responsibility  to  my  client 
companies  to  research  the  market¬ 
place  to  find  professionals  with 
specific  skills  in  the  shortest  time 
possible.  Network  World's  targeted 
audience  allows  me  to  connect 
quickly  with  skilled  individuals 
who  can  make  a  difference  in  this 
industry,  and  to  respond  to  my 
client's  needs  in  a  timely  manner." 


"Working  with  Network  World  to 
expand  my  contact  base  has  proven 
to  be  a  win-win  combination  for 
both  networking  professionals  and 
client  companies  who  turn  to 
Management  Recruiters  of 
Hendersonville,  N.C.  to  satisfy  their 
staffing  requirements." 

If  your  company  or  organization 
needs  to  recruit  experienced  and 
highly  qualified  computer  and 
communications  professionals, 
Network  World  can  del  i  ver  for  you 
too.  For  all  the  details,  call  Bill 
Reinstein,  toll  free  at  800-622-1 1 08 
or  in  MA,  508-875-6400. 


SOLUTIONS  FOR  CHANGE 


In  a  world  of  constantly  evolving 
technology,  it  takes  a  company  with 
vision— and  values— to  aggressively 
address  change.  Change  that  will  make  an 
improved  tomorrow. 

We  do  that  exceptionally  well  at  Verilink. 
Our  business  is  telecommunications 
network  access  and  management.  Our 
objective  is  to  enhance  our  customers' 
ability  to  effectively  manage  their  present 
and  future  telecommunications  networks. 

From  the  very  start,  Verilink  has  taken  a 
leadership  role  in  providing  solutions  that 
address  the  inherent  problems  of  T1 
network  access  and  management  Our 
latest  product,  gives  our  customers  the 
advantage  of  changing  functionality  as 
applications,  technology  or  standards 
change,  without  changing  hardware. 

See  us  at 
ComNet  West  ’91 
July  15-18,  Moscone  Center 
San  Francisco  Booth  #813 


We’re  a  successful  company  with  fine 
growth  potential  and  a  congenial,  season¬ 
ed  technical  team  who  takes  pride  in  their 
ability  to  make  influential  contributions  to 
an  expanding  product  line.  We're  looking 
for  creative,  product-driven  professionals 
to  be  part  of  our  positive  momentum  with 
one  of  these  opportunities: 

Supervisory  Positions 

•  Product  Assurance 

•  Hardware  Development 

•  Software  Based  Tech.  Pubs. 

Staff  Specialist  Positions 

•  Software/User  Interface 

•  TelecomA/LSI  Design 

•  System  Engineering  Tool  Chain 

Individual  Contributor  Positions 

•  Sr.  Design  Engineer 

•  Sr.  Telecom  Systems  Analyst 

•  Sr.  Component  Engineer 

•  Sr.  Test  Engineer 

•  Software  Engineer 


In  addition  to  a  challenging,  stimulating  environment,  Verilink  offers  our  professionals  a 
competitive  compensation  and  benefits  package,  including  a  40l(k)  plan.  Please  FAX  or 
send  your  resume  to:  (408)  946-5123,  Verilink  Corporation,  Attn:  Professional  Staffing, 
145  Baytech  Dr.,  San  Jose,  CA  95134.  An  equal  opportunity  employer  rrvWv. 


VERILINK 

Building  Tomorrow  Into  Today’s  Networks 


If  you’re  trying 
to  attract  the 
most  qualified 
job  candidates, 
advertise  in  the 
publication  written 
and  designed 
specifically  for 
enterprise 
network 
professionals 
-  Network  World. 


COMDAT A 

CORPORATION 


Comdata  Corporation  is  the  largest  supplier  of 
software-based  network  distributed  services  to  the 
over-the-road  trucking  industry.  We  currently  have 
an  excellent  opportunity  available  for  a  Product 
Manager  at  our  corporate  headquarters  in  Nashville, 
Tennessee. 


PRODUCT 

MANAGER 


TRAINING 


lELStUtOr 


COMPUTER-BASED  TRAINING 


FOR  FREE  CATALOG 
OF  ALL  OUR  COURSES 

CALL 

1-800-542-2242 

(603)  433-2242 


H 


Telecommunications 

Training  Monthly 


VIDEO  TAPE  TRAINING 

•  X.25  Protocol  Analysis 

•  SDLC/SNA  Protocol  Analysis 

•  ISDN  BRI  “The  Basics" 

•  Switched  Telephone  Circuit 
Basics 

•  Tl-Carrier 

•  Network  Topology 

•  Local  Area  Network  Protocols 

•  DataCom  Concepts  ( RS-232-C) 

•  Analog  Line  Measurements 

•  Digital  PBX 

•  Digital  Voice  Encooing 

Call  for  Demo  Tape 
(215)598-3293 


Networking  Careers 
On-Line  : 

If  you're  looking  for  more  informa¬ 
tion  on  networking  employment 
opportunities,  consult  Networking 
Careers  On-Line,  a  part  of  the 

Network  World  Bulletin  Board 
System  (BBS). 

Log  onto  Networking  Careers  On- 
Line  from  any  computer  and 
modem  by  dialing  508-620-1 1 60 
[300-2400  Baud  (8-N-1 )],  or  508- 
620-1178  [up  to  9600  Baud] 
today! 


Reporting  to  the  Vice  President  of  Product  Integra¬ 
tion,  the  successful  candidate  will  manage  Comdata’s 
Driver  Phone  Calling  Product,  In-Truck  Communi¬ 
cations  joint  venture  with  Motorola  (DriverLink/24), 
and  our  Voice  Mail  Service.  Additionally,  will  coordi¬ 
nate  with  Marketing  to  gather  user  requirements, 
define  product  features  and  manage  the  rollout  of 
products  or  enhancements. 

Position  requires  a  college  degree  (MBA  a  plus)  and 
a  minimum  of  1 0  years  related  experience,  including 
formal  product  management  experience.  Consumer 
telecommunications,  voice  mail  and  voice  response 
knowledge  a  plus,  as  well  as  experience  in  the 
trucking  industry.  Excellent  interpersonal,  presenta¬ 
tion  and  client  skills  are  essential. 

We  offer  an  excellent  compensation  and  benefits 
package,  including  Medical/Dental/Life  insurance, 
401(k)  Retirement  Plan  and  Childcare  Reimburse¬ 
ment.  For  immediate  consideration,  please  send 
resume  and  salary  history  to:  Human  Resources. 
5301  Maryland  Way,  Brentwood,  TN  37027. 
An  Equal  Opportunity  Employer. 


For  more  information  or  to  place  your 
recruitment  ad  in  Network  World’s 
Networking  Careers,  call 
Bill  Reinstein,  National  Sales  Manager 
or  Pam  Valentinas,  District  Manager 
at  1-800-622-1108 
(in  MA,  508-875-6400)  today! 
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NETWORKING  RESOURCE  DIRECTORY 


Data  Communications 

Diagnostic  Test  Equipment 

Analog  Line  Testers 

GN  Navtel . 416-479-8090 

Cable/Interface  Testers 


LAN  Cable  Testers 


•  Twisted  Pair  •  Coax  •  Fiber  • 

Cable  Troubleshooting  &  Certification 

•  TDR.  Length,  Noise,  Attn.,  XTALK,  Line  Map 

•  Fast,  Easy,  One  Button  “Auto  Test" 

•  Automatic  Printout  of  Test  Results 

•  10BASE-T,  Token  Ring,  Ethernet,  ARCNet, 

FDDI,  and  More 

Outside  California: 

1  -800-854-2708  „  .  .  ■  _  .... 

Within  California:  Beckman  Induatrkst 

1  800-227*978 1  An  *******  ol  £merson  ^l*clr,c  co. 

Glasgal  Communications,  Inc.  ..201 -768-8082 
GN  Navtel . 416-479-8090 

Error-Rate  Measurement  Equipment 
Glasgal  Communications,  Inc.  ..201-768-8082 
GN  Navtel . 416-479-8090 

Performance- Measurement  Equipment 
Glasgal  Communications,  Inc.  ..201 -768-8082 
GN  Navtel . 416-479-8090 


Protocol  Analyzers 

Glasgal  Communications,  Inc.  ..201 -768-8082 
GN  Navtel . 416-479-8090 


TEST  YOUR  NETWORK 
WITH  THE  BEST 


OUR  PROTOCOL  ANALYZERS 

*  Test  Networks  at  Higher  Speeds 

*  Are  Easier  to  Use  with  EASY-VIEW® 

*  Are  More  Powerful  and  Flexible 

*  Test  ISDN,  T1 ,  SS#7,  SNA,  X.25,... 

=7[1lenexcall  1-800-368-3261 

Diagnostic  Products 


Protocol/Interface  Simulators 

GN  Navtel . 416-479-8090 

T-Carrier 

Electrodata,  Inc . 800-441-6336 

Glasgal  Communications,  Inc.. .201 -768-8082 

DSU/CSU 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 


Nontax  T1  CSUs  -  T-Smart  ESF  $1,995. 
T-ServII  $849.  Conflg.  &  Diagnostic  services. 
Koenig  Com.  -  77  Specialists  800-786-9929 


Modems 

Limited  Distance/Line  Drivers 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201 -768-8082 

High  Speed  (9.6kbps+) 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Fiber  Optic 

Canoga-Perkins  Corp . 818-718-6300 

Glasgal  Communications,  Inc.. .201 -768-8082 

Multiplexers 

Fractional  T- 1 


mAYDINCONTROLS 


MULTIPLEXERS 

AND 

4:1  and  2:1 

DROP  INSERT  TRANSCODERS 

■  Full  .ina  Fractional  Tl  Rates 

•  To  ■  Ou-Mty  Vo  ce  Hige  Soeea  Data 

•  Handles  9  6  Kodc  Modem  and  Group  III  FAX 


Call  1-800-366-8889 

414  Commerce  Dnvc  •  Fon  Washington.  Pa  190.34-2602 


Fractional  T- 1  cont. 

Glasgal  Communications,  Inc.  ..201-768-8082 
Optical  Fiber 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Statistical 

Glasgal  Communications,  Inc.  ..201-768-8082 
Time  Division 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201-768-8082 

T-1 

Anixter . 800-232-0190 

Canoga-Pericins  Corp . 818-718-6300 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201-768-8082 

Network  Management  Systems 

Glasgal  Communications,  Inc.  ..201-768-8082 

Micro  Technology . 714-970-0300 

Telenex-AR  Prod . 800-368-3261 

Telenex-Spectron  Prod . 800-222-0187 

Patching  Equipment 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Telenex-AR  Prod . 800-368-3261 

Telenex-Spectron  Prod . 800-222-0187 

Switches 

Data 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Wise  Components  Inc . 800-543-4333 

Matrix 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201-768-8082 
Telenex . 800-222-0187 

Packet 

Glasgal  Communications,  Inc.  ..201 -768-8082 
OST,  Inc . 703-817-0400 

Port  Selectors 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.. .201 -768-8082 

Systems  Integrators 

Glasgal  Communications,  Inc.  ..201-768-8082 


LAN  UNIX  X.25  SQL 


StonyBrook  Technologies,  Inc. 
(516)567-6060  GSA  Contractor 
NOVELL  MICROSOFT 
DCA  EICON  EDA  SCO 
PRODUCT  SUPPORT  SERVICE 


Terminal  Servers 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201-768-8082 

Local  Area  Networks 

Bridges 

Anixter . 800-232-0190 

Canoga  Perkins . 818-718-6300 

Glasgal  Communications,  Inc.. .201 -768-8082 


Netronix. 


The  Second  Generation  Of  Ethernet  and 
Token  Ring  Bridges.  1-800-282-2535 


Tk  Netronix 


:L Technology  That  Works. 


LAN/WAN  Bridges 

Glasgal  Communications,  Inc.. .201 -768-8082 

Brouters 

Glasgal  Communications,  Inc.. .201 -768-8082 

RAD  Data  Communications  Inc. .  201-587-8822 

Gateways 

Glasgal  Communications,  Inc.. .201 -768-8082 

Installation  Services 

Glasgal  Communications,  Inc.. .201 -768-8082 


Local  Area  Networks 


Wiring  Systems  Specialists 


Vole*  •  Video  •  Data  •  Power 


Authorized  Distributor 
800-232-0190 


Glasgal  Communications,  Inc.  ..201 -768-8082 
Fiber  Optic  Based 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Token  Ring 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 

lOBaseT  Systems 

Anixter . 800-232-0 1 90 

Glasgal  Communications,  Inc.  ..201 -768-8082 


CALL  THE 

CONNECTIVITY  EXPERTS 


•  David  Systems  •  Proteon 

•  Startek  •  OAMAC 

•  Allied  Telesis  •  Others 

•  Network  Application  Technology 

Westech  Communications,  Inc 
28310  Industrial  Blvd,  Suite  K 
Hayward,  CA  94545  (415)887-8773 

LAN  Test/ Management  Devices 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201-768-8082 

Routers 

Glasgal  Communications,  Inc.  ..201-768-8082 

_ Security _ 

Dial  Back  Systems 

Equinox . 800-275-3500 

Glasgal  Communications,  Inc.  ..201 -768-8082 

_ Software _ 

Cable  Management 

Glasgal  Communications,  Inc.  ..201 -768-8082 
EMail/  Messaging 

Notework  Corporation . 800-767-6683 

E-Mail  Gateways  for  Macintosh 

StarNine  Technologies  (415)548-0391 
2126  6th  St.  Berkeley.  CA  94710 


Micro-to-Mainframe 

StonyBrook  Technologies,  Inc.. 516-567-6060 


Network  Management 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 


NetAlarm  NetWare  Monitor  TSR 
‘‘Smoke  Detector"  for  NetWare 
Meyer  &  Associates  415/277-1975 


Objective  Systems  Integrators....  916-989-7340 


Structured 
Wiring  Systems 

Baiuns 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 


TIEX 

TWISTED-PAIR  WIRING  SPECIALISTS 
for 

IBM  AS  400.  S3X.  TOKEN  RING.  3270  -  •  • 


800-533-TIEX 
fax  214-385-0723 


Local  Area  Networks 

Broadband  Based 

Anixter . 800-232-0190 


Cables 

Coax 

Anixter.. 


800-232-0190 


Coax  cont 

Glasgal  Communications,  Inc.  ..201-768-8082 
Fiber  Optic 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201 -768-8082 

Twisted  Pair 

Anixter . 800-232-0190 

Giasgai  Communications,  Inc.. .201-768-8082 


Connectors 

Anixter . 800-232-0190 

Giasgai  Communications,  Inc.  ..201-768-8082 


od-tAp. 


'■Total  Wiring  Solutions^ 

"  ><  )fromX  5 

YANKEE 

>1-800-365-9720  FAX:  603-625-4915. 


Cross  Connect  Blocks 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201  -768-8082 


Wiring  Concentrators 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc.  ..201-768-8082 

Support  Equipment 

Power  Distribution/ 

Equipment  Protection 

UPS  Supplies 


i EX  IDE  -ELECTRONICS 

5608  Spring  Court,  Raleigh,  NC  27690-0457 
800-554-3448  fax:  800-75-EXIDE 


Support  Services 

Consulting 

General  Network  Service  Inc . 203-327-2322 

MULTI-TECH  COMMUNICATIONS,  INC. 

VOICE  *  DATA  *  LAN 
CALL  201-627-2518 


NOVELL  SERVICE 


SUPPORT  &  CONSULTING 
_ (408)  559-7367 _ 

Educational  Training  Services 

IBM:  SNA/APPC/CPhC 

Galaxy  Consultants . 408-354-2997 


Lease/ Resale  Organization 

Marketex-Leasing  Services . 408-241-3677 

Telecommunications/ 
_ Voice _ 

Fax  Processing  Systems 


Fax  with  FAX-FINK 


Easily  fax  WP,  PC’s,  Quotes,  Etc.  from  any  terminal 
phone  4o*-xi-» m  Untile  Tecboloy  Ik  fax:  m-nirTtm 

ISDN  Products 

Anixter . 800-232-0190 

Glasgal  Communications,  Inc... 20 1-768-8082 

Transmission 

Services 

International 

World  Communications,  Inc . 212-607-2223 


Microwave 


FCC  Licensed  Digital  Microwave 
Carrier  •  Bypass  •Alternate  Access 
•Disaster  Recovery/Diversity 

eJoeee 

(212)  509-5115  LOCATE"" 

17  Battery  Place,  Suite  1200,  NY  NY  10004 


T-1 

Glasgal  Communications,  Inc.. .201 -768-8082 

VSAT 

GTE  Spacenet  Corporation . 800-535-5375 

International  VANs 

World  Communications,  Inc . 212-607-2223 
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Datacom 
Buyer’s  Guide 

continued from  page  48 

Besides  the  issues  discussed 
above,  users  in  the  market  for  a 
T-l  or  T-3  multiplexer  should 
consider  the  following  factors: 

■  Voice  vs.  data.  Some  multi¬ 
plexers  are  more  suited  for  one 
than  the  other.  Typically,  packet¬ 
switching  multiplexers  are  better 
for  the  bursty  needs  of  local- 
area  network-to-LAN  or  LAN-to- 
wide-area  network  transmission 
and  other  bursty  data  applica¬ 
tions. 

On  the  other  hand,  circuit- 
switched  multiplexers,  which 
make  up  the  bulk  of  offerings, 
tend  to  be  more  adept  at  handling 
continuous-stream  information, 
such  as  voice  calls,  which  are 
more  sensitive  to  a  switched  envi¬ 
ronment. 

Voice  compatibility  may  be  a 
major  or  minor  issue,  depending 
upon  your  network  needs  and  ap¬ 
plications.  If  voice  is  a  high  prior¬ 
ity,  inquire  as  to  the  quality  of  the 
voice  signal  through  the  multi¬ 
plexer  in  question.  Ask  about  the 
switch  delay,  or  latency  —  the 
time  it  takes  for  the  multiplexer 
to  receive  and  retransmit  signals. 
Delays  of  several  milliseconds 

■wn  ■  nr  m 

High  levels  of 

attenuation  on  the 
PBX  side  mean  poor 
voice  signal  quality. 

▲  ▲▲ 

may  be  too  much,  depending 
upon  your  network  and  the  appli¬ 
cation. 

This  is  especially  important  in 
larger  networks  with  several  mul¬ 
tiplexers  handling  signals  in  tan¬ 
dem;  the  more  tandem  switches, 
the  greater  the  accumulated  de¬ 
lay  and  the  worse  the  signal  may 
become.  Users  experiencing  such 
problems  may  need  to  buy  echo¬ 
cancelling  equipment,  either 
packaged  in  the  multiplexer  or 
separately,  to  eliminate  signal 
echo  problems  caused  by  tandem 
switching. 

Other  voice  issues  to  evaluate 
include  the  voice  compression 
scheme  used  and  the  flexibility  in 
attenuation  between  the  multi¬ 
plexer  and  any  connected  private 
branch  exchange.  High  levels  of 
attenuation  on  the  PBX  side 
mean  poor  voice  signal  quality. 
Your  multiplexer  should  be  able 
to  adjust  to  this  attenuation  and 
maintain  good  signal  quality. 

■  Voice  compression.  There 
are  three  major  methods  used  to 
digitize  voice  signals:  pulse  code 
modulation  (PCM),  adaptive  dif¬ 
ferential  pulse  code  modulation 
(ADPCM)  and  continuously  vari¬ 


able  slope  delta  (CVSD)  modula¬ 
tion. 

One  of  the  basic  technologies 
behind  T-l  transmission,  PCM  is 
basically  a  coded  set  of  digital 
pulses  representing  voice  signals 
in  a  64K  bit/sec  channel.  ADPCM 
reduces  the  bit  rate  needed  to  car¬ 
ry  a  voice  signal  by  one-half, 
while  CVSD  reduces  it  to  as  little 
as  one-quarter.  Therefore,  users 
with  large  voice  requirements 
may  wish  to  investigate  CVSD. 

All  of  the  vendors  listed  sup¬ 
port  either  PCM,  ADPCM  or  both. 
CVSD  is  supported  by  only  four  of 
the  vendors  listed:  Dataproducts 
New  England,  General  Data- 
Comm,  Inc.,  Racal-Milgo  and 
Timeplex. 

■  Framing.  D4  format  and 
framing  is  essential.  Extended  su¬ 
perframe  format  (ESF)  framing 
is  desirable.  A  multiplexer  that 
supports  both  of  these  allows  us¬ 
ers  to  take  full  advantage  of  cur¬ 
rent  carrier  T-l  offerings.  Most  of 
the  truly  advanced  network  man¬ 
agement  and  diagnostics  provid¬ 
ed  by  carriers  is  through  ESF  pri¬ 
vate  lines. 

■  Clocking.  What  is  the  network 
timing  source,  and  what  happens 
if  it  slips  or  goes  down?  Can  the 
multiplexer  handle  multiple  tim¬ 
ing  sources  from  multiple  carri¬ 
ers?  Will  the  nodes,  freed  from 
synchronization,  start  freewheel¬ 
ing  data  into  the  network  and 
bring  it  to  its  knees?  How  is  the 
clocking  restored,  and  how 
quickly? 

Insinc’s  Baker  suggests  exam¬ 
ining  the  size  of  the  multiplexer’s 
input  buffers,  which  enable  the 
multiplexers  to  handle  some 
clock  slippage  or  differences  be¬ 
tween  network  timing  sources. 
Data  coming  into  the  multiplexer 
is  typically  brought  in  through  a 
buffer.  The  time  delay  between 
receipt  of  the  data  and  its  pro¬ 
cessing  to  the  buffer  typically  al¬ 
lows  the  multiplexer  to  compen¬ 
sate  for  any  slight  clock  slippage. 
The  disadvantage  of  using  these 
buffers,  however,  can  be  trans¬ 
mission  delay. 

■  Flexibility.  Since  there  are  of¬ 
ten  internal  design  constraints  in 
multiplexers,  such  as  the  number 
of  cards,  shelves,  channels  and 
nodes  that  a  multiplexer  can  sup¬ 
port,  it’s  important  to  take  these 
limits  into  consideration  when 
evaluating  products. 

The  accompanying  chart  lists 
the  various  types  and  numbers  of 
data  and  voice  ports  supported, 
the  maximum  number  of  nodes 
and  nodal  links  supportable  by 
the  multiplexer,  and  —  most  im¬ 
portantly  —  the  types  of  network 
configurations  supported.  The 
more  functionality  contained  in 
the  multiplexer,  the  better  off  the 
users  will  be  down  the  road  as 
their  networks  change. 

When  questioning  the  vendor 
on  flexibility,  ask  if  port  speeds 
can  be  changed  without  swapping 
out  the  relevant  cards.  As  applica¬ 
tions  change  over  time,  port 
speed  requirements  will  also 
change.  You  shouldn’t  have  to 


buy  and  install  new  cards  every 
time  this  happens. 

■  Bandwidth  management. 
How  does  the  multiplexer  allo¬ 
cate  bandwidth  to  accommodate 
network  needs?  Is  bandwidth 
available  only  in  64K  bit/sec 
chunks,  or  are  subrate  segments 
available  where  needed?  Subrate 
multiplexing  and  subrate  drop- 
and-insert  capability  are  a  good 
indication  of  this.  Subrate  multi¬ 
plexing  puts  multiple  data  chan¬ 
nels  —  typically,  from  1.2K 
through  9-oK  bit/sec  —  into  one 
64 Kbit /sec  time  slot. 


J ust  as  there  is  no 
perfect  net  design, 
there  is  no  perfect 
mux  for  all  needs. 

AAA 


Listed  in  the  chart  are  the 
number  of  9-6K  and  56K  bit/sec 
channels  each  vendor’s  multi¬ 
plexers  can  squeeze  into  one  T-l 
channel  (or  T-3,  as  applicable). 

■  Routing  flexibility  and  pro¬ 
grammability.  The  multiplexer 
should  be  able  to  route  traffic 
around  outages  and  high-traffic 
links  wherever  and  whenever 
needed.  Such  routing  capabilities 
should  also  be  user-programma¬ 
ble  or  at  least  provide  user-selec¬ 
table  parameters  for  bandwidth 
use  and  routing,  as  well  as  chan¬ 
nel  and  network  reconfiguration. 

The  important  point  is  to  let 
your  applications  be  your  guide. 
Just  as  there  is  no  perfect  network 
design,  there  is  no  perfect  multi¬ 
plexer  for  all  needs. 

It’s  not  wise  to  jump  on  just 
one  technology.  Successful,  flexi¬ 
ble  networks  will  be  made  up  of 
several  types  of  transport  tech¬ 
nologies,  such  as  T-l,  T-3,  ISDN 
or  frame  relay.  Each  will  be  appli¬ 
cable  in  a  different  way  to  a  dif¬ 
ferent  application.  □ 


Letters 

continued  from  page  31 

col  for  file  transfer  via  modem.” 

This  statement  is  erroneous. 
There  are  at  least  two  commer¬ 
cially  available  terminal  pack¬ 
ages  that  support  Zmodem  and  at 
least  one  public  domain  package. 

MicroPhone  II  Version  3-0  by 
Software  Ventures  Corp.  and 
Smartcom  II  Version  3 -2a  by 
Hayes  Microcomputer  Products, 
Inc.  both  contain  Zmodem  and 
are  commercially  available. 
ZTerm  Version  0.85,  a  public  do¬ 
main  package,  also  supports 
Zmodem. 

Mark  Murphy 
Senior  programmer 
Carelink  Corp. 
Irvine,  Calif. 


Users  intent 
on  migration 

continued  from  page  2 
users  cited  the  difficulty  of  con¬ 
vincing  top  corporate  manage¬ 
ment  of  the  need  to  move  to 
client/server  systems  (see 
graphic,  page  1). 

“Seventy-five  percent  [of  the 
users]  believe  the  industry  hasn’t 
done  enough  to  explain  client/ 
server  computing,”  said  a  Dun  & 
Bradstreet  spokesman.  “They 
need  to  understand  client/server 
better  to  be  able  to  sell  it  to  top 
management.” 

Technical  issues  concerning 
networking  were  cited  by  more 
than  1 1  %  of  the  surveyed  users  as 
the  primary  hinderance  to  client/ 
server  computing. 

The  survey  identifies  some  of 
the  same  concerns  cited  in  a  re¬ 
port  on  client/server  computing 
released  in  December  by  Newton, 
Mass.-based  Business  Research 
Group. 

Among  the  problems  identi¬ 
fied  by  users  in  that  survey  were 
unproven  technology,  user  de¬ 
pendence  on  existing  systems 
and  lack  of  defined  standards  for 
client/server  computing. 

Users  contacted  by  Network 


DEC  rolls  out 
ASA  Services 

continued  from  page  13 
X.500,  can  be  employed  with  an 
authentication  service  such  as 
Kerberos. 

ACA  Services’  consistent  ap¬ 
plication  program  interface  en¬ 
ables  it  to  link  to  existing  applica¬ 
tions.  As  a  result,  programmers 
do  not  have  to  know  the  com¬ 
mands,  syntax  and  other  features 
of  the  various  applications  that 
comprise  a  single  distributed  ap¬ 
plication. 


Comparing 
global  services 

continued  from  page  25 
Country  VPN  service  to  Canada 
and  plans  to  begin  Country  VPN 
service  to  Australia,  Belgium  and 
—  with  KDD  —  Japan  later  this 
year.  Country  VPN  service  to  Sin¬ 
gapore  is  planned  for  the  first 
quarter  of  1992. 

AT&T’s  Evans  conceded  that 
his  company’s  bilateral  approach 
has  made  Global  SDN  less  fea¬ 
ture-rich  than  GVPN.  But  he  said 
that  over  time,  Global  SDN  will 
support  the  same  features  GVPN 
supports.  For  example,  AT&T 
may  begin  deploying  switched 
56K  and  64K  bit/sec  capability  in 
Global  SDN  late  next  year. 

AT&T  currently  offers  inter¬ 
national  switched  64K  bit/sec 
service  via  its  Switched  Digital  In¬ 
ternational  (SDI)  service,  which 
is  not  integrated  with  Global  SDN. 
But  Burroughs  said  AT&T’s  SDI 
rates  are  much  higher  than  US 
Sprint’s  GVPN  switched  data 
prices. 


World  said  problems  facing  net 
managers  implementing  client/ 
server  systems  include  the  lack  of 
sophisticated  network  manage¬ 
ment  tools,  the  challenge  of  de¬ 
signing  networks  capable  of  han¬ 
dling  the  heavier  loads  imposed 
by  client/server  computing  and  a 
shortage  of  programmers  with 
experience  developing  client/ 
server  applications. 

Despite  the  obstacles,  a  major¬ 
ity  of  the  Dun  &  Bradstreet  users 
surveyed  agreed  that  client/ 
server  technology  will  benefit 
their  company  within  two  years. 
“Client/server  applications  are 
being  developed  quietly  in  the 
Fortune  500  companies  and,  in 
some  cases,  in  smaller  compa¬ 
nies,”  said  Michael  Howard,  pres¬ 
ident  of  Infonetics  Research  In¬ 
stitute,  Inc.,  a  San  Jose,  Calif.- 
based  market  research  firm. 

“MIS  groups  are  using  the 
client/server  architecture  to  im¬ 
plement  applications  that  make 
those  organizations  more  com¬ 
petitive  and  more  productive,” 
he  said.  “The  applications  flatten 
the  organizations  and  move  criti¬ 
cal  information  out  to  the  users.” 

For  more  information  about 
the  survey,  call  Dun  &  Bradstreet 
at  (508)  935-3000.  □ 


Object-oriented  technology  is 
used  to  register  applications  and 
their  capabilities  with  ACA  Ser¬ 
vices,  enabling  applications  to  be 
shared  and  reused. 

ACA  Services  runs  under  VMS 
Version  5.4  or  later  and  Ultrix 
Version  4.2  or  later. 

ACA  Services  is  scheduled  to 
ship  in  September.  Prices  for  the 
Developers  Kit  start  at  $450  for 
VAX  operating  systems  and  $950 
for  Reduced  Instruction  Set  Com¬ 
puter  (RISC) /Ultrix.  The  Run¬ 
time  License  starts  at  $110  for 
VAX  and  $  1 50  for  RISC/Ultrix.  □ 


MCI,  meanwhile,  is  struggling 
to  catch  up.  The  carrier  currently 
offers  international  Vnet,  its  vir¬ 
tual  net  service,  to  the  U.K.  MCI 
plans  to  commence  beta  tests  of 
Vnet  service  to  Australia  and  Bel¬ 
gium  in  July,  to  the  Netherlands 
and  Unitel  of  Canada  in  Septem¬ 
ber,  and  to  France  in  November, 
according  to  Paul  Nagy,  MCI’s  in¬ 
ternational  voice  marketing  man¬ 
ager. 

MCI’s  international  Vnet  ser¬ 
vice  is  an  analog,  bilateral  service 
similar  to  Global  SDN.  Nagy  said 
MCI  also  plans  to  integrate 
switched  digital  capabilities  into 
the  offering,  but  he  declined  to 
say  when. 

Nagy  contended  that  MCI  is 
competitive  with  the  other  carri¬ 
ers  in  terms  of  countries  and  fea¬ 
tures  supported. 

He  added  that  users  are  pur¬ 
chasing  international  virtual  net¬ 
work  services  from  the  same  car¬ 
rier  that  supplies  their  domestic 
virtual  net  service,  rather  than 
playingcarriers  against  one  an¬ 
other.  □ 
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Brokerage 
to  build  net 

continued  from  page  1 

The  Clearing  Corp.,  based 
here,  clears  trades  by  figuring  out 
how  much  brokerage  firms  owe 
each  other  and  arranging  funds 
transfers. 

It  is  owned  by  members  of  the 
Chicago  Board  of  Trade. 

Abandoning  batch  mode 

Currently,  brokerage  firms 
clear  trades  at  the  Board  of  Trade 
by  gathering  paper  slips  from 
traders.  The  firms  then  enter 
trading  data  from  these  slips  into 
trade  clearing  systems  owned  by 
the  Clearing  Corp. 

According  to  Baker,  70%  of  all 
trades  are  entered  into  terminals 
that  are  linked  via  analog  lines  to 
the  Clearing  Corp.’s  mainframe 
here.  The  remaining  30%  are 
cleared  via  direct  links  between 
that  mainframe  and  trade  entry 
systems  run  by  the  brokerage 
firms. 

With  the  latter,  batch  files  of 
500  to  600  trades  are  created  and 
sent  to  the  Clearing  Corp.’s  main¬ 
frame  using  remote  job  entry 
protocols,  according  to  Stephen 
Goldman,  the  company’s  com¬ 
munications  group  manager.  He 
said  it  can  take  the  firms  30  min¬ 
utes  or  longer  to  create  these 
batch  files. 
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ARCS  will  enable  brokerage 
firms  to  communicate  trade  data 
directly  into  the  Clearing  Corp.’s 
mainframe  using  LU  6.2  proto¬ 
cols.  This  will  eliminate  the 
batch-related  time  delay  and  en¬ 
able  trading  firms  to  quickly  find 
out  which  trades  matched. 

In  volatile  markets,  when 
prices  change  quickly,  this  time 
savings  can  be  worth  millions  of 
dollars.  Trading  firms  need  to 
know  quickly  how  much  money 
they  owe  or  are  owed  so  they 
don’t  make  deals  they  can’t  af¬ 
ford,  Clearing  Corp.  officials 
said. 

“The  time  savings  is  extreme¬ 
ly  important  because  of  the  vola¬ 
tility  of  these  markets,”  said  Alan 
Grody,  president  of  Financial  In¬ 
tergroup  Holdings,  Ltd.,  a  New 
York  firm  that  helps  exchanges 
build  trading  systems. 

Future  role 

But  ARCS  will  play  an  even 
more  crucial  role  in  the  fully 
automated  market  that  the  Board 
of  Trade  will  develop  over  the 
next  two  years  when  it  is  linked 
with  trade  routing  and  execution 
nets  now  being  developed. 

One  net,  the  Electronic  Order- 
entry  System  (EOS),  is  used  to 


Pan  Am’s 
plan  grounded 

continued  from  page  2 
the  time,  told  Network  World 
and  other  trade  publications  that 
the  airline  was  expecting  to 
award  a  five-year,  $500  million 
outsourcing  contract  by  early 
summer. 

Wagner  said  Pan  Am  was  plan¬ 
ning  to  farm  out  management  of 
its  global  network,  applications 
development,  data  center  opera¬ 
tions,  personal  computer  support 
and  maintenance  of  all  equip¬ 
ment  worldwide.  The  deal  would 
have  given  Pan  Am  a  badly  need¬ 
ed  infusion  of  cash  from  the  sale 
of  its  IS  and  network  facilities  and 
provided  a  safer  haven  for  all  500 
of  Pan  Am’s  IS  workers. 

The  vendors  named  as  con¬ 
tenders  for  the  contract  included 
Andersen  Consulting,  AT&T, 
Electronic  Data  Systems  Corp., 
IBM  and  a  French  airline  consor¬ 
tium  called  SITI. 

But  soon  after  Wagner  tipped 
his  hand,  he  resigned  from  his 
post  at  Pan  Am  to  become  vice- 
president  of  IS  at  Consolidated 
Rail  Corp.  in  Philadelphia.  When 
he  departed,  much  of  the  enthusi¬ 
asm  and  impetus  for  the 
outsourcing  deal  left  also. 

“The  project  was  a  good  idea 
in  theory,  but  it  proved  difficult  to 
sell  [to  vendors]  with  us  in  Chap¬ 
ter  1 1 ,”  said  Lawrence,  a  20-year 
IS  veteran  at  Pan  Am  who  was  ap¬ 
pointed  to  replace  Wagner. 

“Vendors  typically  want  guar¬ 
antees  of  a  steady  revenue  stream 
before  they  commit  to  a  project,” 
he  said.  “Honestly,  most  of  the 
interest  from  [outsourcing]  ven¬ 
dors  was  exploratory. 


route  buy  and  sell  orders  from 
brokerage  offices  to  the  Board  of 
Trade’s  fault  tolerant  computers. 
The  computers  send  the  orders  to 
the  exchange  floor  where  they 
are  executed  by  traders.  This  net 
recently  came  on-line,  and  the 
Board  of  Trade  is  now  bringing 
firms  up  on  it. 

The  Board  of  Trade  is  also 
working  with  the  Chicago  Mer¬ 
cantile  Exchange  on  Globex,  an 
after-hours  electronic  trading 
network  slated  to  come  on-line 
this  year.  Globex  will  also  route 
trading  data  to  the  exchange’s 
computers. 

Finally,  the  Board  of  Trade 
plans  to  deploy  next  year  a  net 
called  Audit,  which  will  support 
hand-held  terminals  that  traders 
can  use  to  route  trading  data  via 
wireless  links  to  the  exchange 
computers. 

The  Clearing  Corp.  will  use 
ARCS  to  obtain  Audit,  EOS  and 
Globex  data  from  the  Board  of 
Trade’s  computers,  eliminating 
the  use  of  paper  slips  to  record 
trades. 

This  link  will  also  enable  the 
Clearing  Corp.  to  route  trading 
data  to  brokerage  firms  so  those 
companies  will  no  longer  have  to 
enter  the  data  by  hand.  □ 


While  vendors  aren’t  current¬ 
ly  rushing  to  nail  down  the  $500 
million  outsourcing  contract  with 
Pan  Am,  many  have  expressed 
strong  interest  in  acquiring  parts 
of  Pan  Am’s  information  technol¬ 
ogy  infrastructure. 

Lawrence  said  vendors  have 
also  shown  interest  in  acquiring 
or  using  bandwidth  on  Pan  Am’s 
global  private  data  net,  which 
consists  of  a  56K  bit/sec  back¬ 
bone  that  connects  major  hubs  in 
the  U.S.,  Europe,  Central  America 
and  South  America,  with  tail  cir¬ 
cuits  to  most  major  cities  in  those 
regions.  The  firm  also  supports  a 
private  voice  network  in  the  U.S. 
and  some  foreign  countries. 

But  Lawrence  may  never  get  a 
chance  to  negotiate  an  outsourc¬ 
ing  agreement.  Several  airline 
and  travel-related  companies 
have  been  maneuvering  to  ac¬ 
quire  all  or  parts  of  Pan  Am. 

Last  week,  Delta  Air  Lines  ex¬ 
pressed  interest  in  acquiring 
about  one-fifth  of  Pan  Am’s  as¬ 
sets. 

Although  Pan  Am’s  Chairman 
Thomas  Plaskett  has  publicly 
stated  that  he  would  only  enter¬ 
tain  offers  from  suitors  that  want 
to  purchase  all  of  Pan  Am’s  as¬ 
sets,  he  expressed  more  than  ca¬ 
sual  interest  in  Delta’s  offer. 

A  merger  with  another  airline 
or  travel-related  company  could 
drastically  reshape  Pan  Am’s  IS 
and  network  operations,  but  Law¬ 
rence  declined  to  speculate  how  a 
merger  might  affect  Pan  Am’s  IS 
operations. 

“It’s  difficult  to  predict  what 
another  carrier  would  do  with  our 
network  and  systems  because 
there  would  be  some  duplica¬ 
tion,”  he  said.  □ 


Domino’s 
exec  delivers 
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What  goals  are  you  look¬ 
ing  to  achieve  by  being  an  ac¬ 
tive  member  of  national  and 
state  user  groups? 

The  main  thing  I’m  looking  for 
is  to  enhance  my  company’s  abili¬ 
ty  to  do  business  and,  secondly, 
to  advance  the  state  of  the  art. 
There’s  lots  of  potential  in  the 
new  technologies,  especially 
[Custom  Channel  Signaling  Sys¬ 
tem  7]  and  [Custom  Local  Area 
Signaling  Services],  that  I  think 
can  benefit  my  company  in  par¬ 
ticular  and  business  in  general. 

I  believe  that  caller  ID  services 
will  prove  useful  to  our  pizza 
stores,  but  without  the  support  of 
the  National  Centrex  Users 
Group,  which  created  a  position 
paper  in  favor  of  caller  ID,  my 
voice  may  not  have  been  heard. 

The  user  group  forum  enables 
me  to  talk  to  other  users  with  sim¬ 
ilar  interests  and  present  a  united 
front  on  things  like  CLASS,  a  de¬ 
bate  our  National  Centrex  Users 
Group  has  been  active  in. 

Taken  as  a  single  entity,  Domi¬ 
no’s  Pizza  has  [limited]  ability  to 
promote  CLASS  features.  But  if  I 
can  prevent  a  united  front  with 
10,  20  or  100  companies,  my  ar¬ 
gument  becomes  much  more  per¬ 
suasive. 

Where  in  the  evolution  of 
user  groups  is  the  National 
Centrex  Users  Group? 

We  see  ourselves  as  a  mature 
organization.  We  want  to  be  a 
leader  in  advocating  the  Centrex 
users’  position  and  an  education¬ 
al  force  to  let  users  know  what’s 
out  there  and  how  to  benefit  from 
it.  In  the  past,  we  were  in  a  forma¬ 
tive  stage.  We  were  trying  to  as¬ 
certain  what  members’  interests 
were  and  what  direction  we  ought 
to  be  taking.  We  weren’t  as  fo¬ 
cused  as  we  are  now. 

What  kind  of  obstacles 
does  the  National  Centrex  Us¬ 
ers  Group  have  to  overcome 
if  it  is  to  survive  and  thrive? 

The  biggest  challenge  is  to 
make  ourselves  better  known  to 
the  user  community  at  large,  to 
show  the  advantages  of  [the 
group]  in  an  economy  where  tele¬ 
com  managers  are  increasingly 
being  asked  to  limit  their  involve¬ 
ment  in  user  groups. 

We  have  to  show  users  why  we 
are  an  effective  advocate  for  the 
Centrex  position  and  why,  if  they 
have  to  pick  just  one  or  two 
groups,  we  should  be  on  that 
shortlist. 

What  do  telecommunica¬ 
tions  managers  need  to  do  to 
win  support  from  their  man¬ 
agement  to  join  user  groups 
and  take  an  active  role  in 
these  organizations? 

I  think  they  need  to  illustrate, 
in  terms  that  senior  management 
can  understand,  why  active  in¬ 
volvement  in  a  user  group  can 


help  advance  business  issues. 
They  have  to  give  management 
good  business  reasons  for  joining 
and  participating. 

But  frankly,  if  they  can’t  do 
that,  then  involvement  in  a  user 
group  may  not  be  a  good  idea. 

What  do  you  see  as  key 
trends  in  the  telecommuni¬ 
cations  industry? 

It’s  obvious  that  many  vendors 
have  been  going  after  the  truly 
large  customer,  giving  them  very 
attractive  deals  to  lock  into  a  mul¬ 
tiyear  contract.  But  that’s  even 
making  its  way  down  to  the  mid¬ 
dle  and  low  end  of  the  market. 

A  key  trend  to  keep  an  eye  on 
is  the  changing  user-vendor  rela¬ 
tionship.  Vendors  need  increas¬ 
ingly  to  partner  with  customers 
to  better  address  the  customer’s 
business  needs.  That  needs  to  be 
more  than  a  cliche. 

The  vendor  needs,  on  occa¬ 
sion,  to  forget  who  he’s  working 
for  so  he  can  best  represent  the 
customer’s  interests. 

What  do  account  teams 
and  sales  representatives 
need  to  do  to  make  their  rela¬ 
tionship  with  users  more 
productive? 

They  need  to  understand  the 
user’s  business.  They  need  to 
spend  some  time  learning  all  fac¬ 
ets  of  the  business.  Account 
teams  need  to  do  more  than  show 
up  at  my  office  to  talk;  they  need 
to  visit  our  stores.  The  best  of  my 
vendors  will  even  put  on  an  apron 
and  help  out  in  a  pizza  store  to  un¬ 
derstand  the  business.  Other  ven¬ 
dors  need  to  do  this  as  well. 

It’s  not  enough  anymore  to 
show  up  at  the  corporate  office. 
They  need  to  be  talking  to  people 
in  the  field  and,  where  possible, 
participate  in  the  operation  to 
understand  what  it’s  about. 

Why  isn’t  that  happening 
today?  Is  there  just  too  much 
emphasis  on  the  quick-hit 
sales  call? 

The  quick  hit  is  part  of  the 
problem.  It’s  been  easy  to  go  out 
and  sell  against  a  giant  on  price 
or  to  pick  out  the  disgruntled  cus¬ 
tomers  and  concentrate  on  them. 
Neither  requires  much  of  an  un¬ 
derstanding  of  the  user’s  busi¬ 
ness.  But  easy  pickings  are  over. 
It’s  time  to  work  with  the  custom¬ 
er  and  earn  the  business. 

What  impact  do  changes  in 
vendor  sales  forces  have  on 
customers? 

When  I  lose  an  account  [repre¬ 
sentative],  especially  when  it 
happens  without  a  transition  pe¬ 
riod,  it  creates  confusion  for  me 
and  my  users.  It  also  means  I  have 
to  train  somebody  on  my  busi¬ 
ness  and  my  company’s  corpo¬ 
rate  culture  all  over  again. 

That  means  problems  for  me 
and  problems  for  the  vendor  be¬ 
cause  if  I  have  to  retrain  this  ven¬ 
dor,  I  risk  him  alienating  my  us¬ 
ers  if  the  reeducation  process 
doesn’t  go  well.  □ 
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to  use  IS  for  a  competitive  edge  in 

the  1990s. 

“I  don’t  know  of  anyone  that 
has  made  as  rapid  an  expansion,” 
said  James  Wetherbe,  director  of 
the  MIS  Research  Center  at  the 
Carlson  School  of  Management  of 
the  University  of  Minnesota  at 
Minneapolis-St.  Paul.  “They  were 
clearly  underinvesting  in  IS  [be¬ 
fore  1986].  But  UPS  could  see  the 
writing  on  the  wall.  If  you  don’t 
make  the  investment,  you  can’t 
stay  in  the  game.” 

Boardroom  initiative 

Prior  to  1986,  UPS’  IS  expen¬ 
ditures  were  minimal  and  its  sys¬ 
tems  meek  —  largely  in  line  with 
corporate  policy,  according  to 
employees  who  worked  in  its  IS 
department  at  the  time. 

“Users  weren’t  happy.  They 
thought  our  systems  weren’t 
competitive  and  weren’t  on  the 
leading  edge,”  said  Frank  Er- 
brick,  UPS’  senior  vice-president 
for  IS.  “They  were  right.” 

Erbrick  took  over  UPS’  IS  helm 
in  1985,  as  the  company’s  1 18th 
IS  employee. 

Before  1986,  Erbrick  said  top 
management’s  aim  was  to  spend 
as  little  as  possible  on  IS.  UPS  ran 
antiquated  applications  on  a  sin¬ 
gle  mainframe  linked  via  a  rudi¬ 
mentary,  multidrop  leased-line 
network  to  a  handful  of  terminals 
across  the  country,  company  offi¬ 
cials  said. 

But  Erbrick  said  top  manage¬ 
ment,  led  by  UPS’  current  chair¬ 
man,  Kent  Nelson,  realized  the 
company  could  no  longer  suc¬ 
ceed  by  scrimping  on  IS.  In  order 
to  remain  competitive,  UPS  de¬ 
cided  to  roll  out  an  array  of  new 
customer  services  that  required  a 
vastly  expanded  IS  infrastruc¬ 
ture. 

Steven  Heit,  a  UPS  planning 
manager  responsible  for  aligning 


LAN  linked  to 
DOS-based  PCs 
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controlled  environment  as  possi¬ 
ble.  It’s  easier  to  support  an  oper¬ 
ating  system  with  known  hard¬ 
ware.” 

Ott  said  the  company  may 
eventually  open  up  the  interface 
to  allow  other  vendors’  cards  to 
operate  in  the  Great  OS  environ¬ 
ment,  but  it  currently  has  no  defi¬ 
nite  plans  to  do  so. 

Despite  its  limited  scope,  the 
product  received  good  reviews 
from  beta  users.  According  to 
Jack  Gerken,  senior  vice-presi¬ 
dent  at  Cochrane  Chase,  Living¬ 
ston  &  Co.,  an  advertising  and 
public  relations  agency  based 
here,  the  software  fits  the  compa¬ 
ny’s  needs  perfectly. 

“Peer  to  peer  is  ideal  for  our 
applications,”  he  said.  “We  have 
passwords  and  security,  but  w'e 
generally  have  teams  working  on 


IS  and  business  strategy,  said  the 
company  realized  that  more  and 
more  customers  would  be  won 
through  value-added  services 
such  as  giving  customers  the  abil¬ 
ity  to  track  deliveries  and  com¬ 
munication  of  shipment  informa¬ 
tion  via  electronic  data 
interchange. 

But  UPS  needed  to  totally  re¬ 
vamp  its  IS  infrastructure  be¬ 
cause  its  existing  facilities  could 
not  support  these  new  applica¬ 
tions. 

The  IS  investments  were  also 
necessitated  by  changes  in  UPS’ 
business  operations.  During  the 
late  1980s,  UPS  expanded  its  in¬ 
ternational  shipment  operations 
from  a  handful  of  countries  to 
118.  The  company  also  pur¬ 
chased  its  own  fleet  of  planes. 

Both  of  these  changes  re¬ 
quired  new,  networked  IS  to  en¬ 
sure  that  shipments  and  flights 
were  properly  coordinated. 

End-user  input 

To  effectively  manage  this  IS 
expansion,  UPS  drew  users  into 
the  planning  process.  The  com¬ 
pany  convened  a  planning  com¬ 
mittee  with  representatives  from 
each  major  business  unit  that 
prioritized  systems  development 
and  decided  how  much  money 
would  be  spent. 

According  to  Erbrick,  the  com¬ 
mittee  drafted  a  five-year  plan 
that  called  for  expenditures  of 
$1.5  billion  on  18  IS  initiatives. 
These  included  new  billing,  air 
fleet  coordination,  EDI  and  pack¬ 
age  tracking  systems,  as  well  as 
the  creation  of  UPSNet,  which  the 
firm  began  deploying  in  1989 
and  is  now  close  to  completion. 

UPSNet  routes  data  between 
minicomputers  and  personal 
computer  local-area  nets  at  more 
than  2,000  package  sorting  and 
administrative  centers  in  the  U.S. 
and  80  foreign  countries,  as  well 
as  at  a  $100  million  data  center 
UPS  cut  over  here  last  month. 

The  network  includes  about 


various  accounts.  If  someone  on 
that  team  goes  on  vacation,  we’ll 
still  have  instant  access  to  infor¬ 
mation  on  that  person’s  ma¬ 
chine.” 

Gerken  said  the  firm  consid¬ 
ered  putting  in  a  Novell  NetWare 
LAN  but  decided  on  Gateway  for 
several  reasons.  “NetWare  was 
more  than  what  I  needed  at  this 
time,”  he  said,  pointing  out  that 
the  company  only  needed  a  few 
personal  computers  networked 
together. 

Although  he  would  not  say 
how  much  the  NetWare  system 
would  have  cost  to  install,  Gerken 
said  there  was  a  substantial  price 
difference  between  the  two  sys¬ 
tems. 

Great  OS  is  available  now  in 
five-,  10-  and  15-user  versions 
costing  $495,  $795  and  $995,  re¬ 
spectively.  By  contrast,  NetWare 
Version  2.2  costs  $895,  $1,995 
and  $3,495  for  five-,  10-  and  50- 
user  versions,  respectively.  □ 


40  packet-switching  nodes  from 
Northern  Telecom,  Inc.  linked 
over  T-l  facilities  using  11  Net¬ 
work  Equipment  Technologies, 
Inc.  multiplexers. 

The  net  carries  data  used  in 
most  of  the  applications  devel¬ 
oped  in  the  five-year  initiative, 
including  EDI  documents  from 
customers,  airplane  coordination 
and  package  tracking  data. 

One  of  the  most  critical  appli¬ 
cations  developed  during  this  pe¬ 
riod  is  the  package  tracking  sys¬ 
tem,  which  UPS  began  installing 
in  1986,  Heit  said. 

Initially,  the  package  tracking 
system  was  a  bare-bones  applica¬ 
tion.  Bar  codes,  which  were 
placed  on  packages  by  UPS  em¬ 
ployees,  were  scanned  when  the 
customer  dropped  off  the  parcel 
and  again  when  drivers  picked 
them  up  for  final  delivery. 

This  information  was  commu¬ 
nicated  to  a  central  data  base  that 
service  representatives  in  calling 
centers  could  access  in  order  to 
answer  customer  inquiries  about 
the  status  of  package  deliveries. 

In  1988,  UPS  upgraded  the 
package  tracking  system  by  send¬ 
ing  images  of  delivery  receipts 
over  UPSNet  back  to  a  central  im¬ 
age  data  base. 

Service  representatives  can 
access  images  to  verify  deliveries 
and  resolve  disputes  with  custom¬ 
ers.  Erbrick  claims  that  UPS  is 
now  one  of  the  country’s  most  ad¬ 
vanced  users  of  imaging  technol¬ 
ogy- 

UPS  is  upgrading  the  package 
tracking  system  further  by  giving 
its  drivers  custom-designed, 
hand-held  computers,  which  they 
will  use  to  record  delivery  infor¬ 
mation  (“Hand-held  computers 
will  help  UPS  track  packages,” 
NW,  May  6). 

In  addition,  Erbrick  said  UPS  is 
building  a  national  radio  network 
that,  within  a  few  years,  will  en¬ 
able  drivers  to  continously 
upload  package  delivery  infor¬ 
mation.  This  will  give  UPS  more 


RSA  blasts 
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key  algorithms.  But  Bidzos  refut¬ 
ed  that  claim. 

“It’s  a  fact  that  the  U.S.  gov¬ 
ernment  does  not  need  to  pay 
royalties  for  its  use  of  RSA,”  Bid¬ 
zos  said.  He  added  that  the  NIST 
proposal  falls  far  short  of  a  com¬ 
plete  encryption  standard  be¬ 
cause  it  offers  only  the  digital  sig¬ 
nature  portion  of  encryption,  not 
actual  public-key  message  en¬ 
cryption. 

Digital  signatures  only  repre¬ 
sent  half  a  standard,  Bidzos  said. 

Also,  the  digital  signature  pro¬ 
posal  does  not  yet  include  a 
“hashing  function,”  a  mathemat¬ 
ical  technique  used  in  conjunc¬ 
tion  with  the  digital  signature  to 
detect  message  modification. 

“We  observe  that  any  pro¬ 
posed  standard  is  literally  worth¬ 
less  without  one,”  Bidzos  said  in 


timely  information  on  deliveries. 

Currently,  drivers  must 
upload  delivery  information 
from  the  hand-held  computers 
into  a  central  data  base  every 
night.  Erbrick  said  the  package 
tracking  system  was  developed 
solely  to  improve  customer  ser¬ 
vice. 

“If  you  think  about  it,  99-9% 
of  our  packages  are  delivered  on 
time,  so  we  really  don’t  need  this 
information,”  he  said.  “So  why 
are  we  doing  all  this?  The  answer 
is  that  the  public  wants  it.” 

The  payoff 

What’s  the  payoff  from  UPS’ 
increase  in  IS  expenditures? 

For  one  thing,  the  company 
has  brought  its  IS  budget  more  in 
line  with  other  major  users. 

In  1986,  UPS  had  revenue  of 
$8.6  billion  and  spent  about  $40 
million  on  IS  —  not  enough  to 
keep  pace  with  rivals,  according 
to  Wetherbe.  Now,  he  says,  UPS’ 
IS  budget  is  within  the  norm  for 
companies  its  size,  which  typical¬ 
ly  spend  2%  to  4%  of  their  reve¬ 
nues  on  IS.  UPS  had  revenue  of 
$13-6  billion  last  year. 

But  Erbrick  said  the  most  im¬ 
portant  payoffs  from  the  five- 
year  effort  is  that  UPS  is  able  to 
serve  its  customers  better  and 
that  applications  such  as  package 
tracking  give  UPS  a  competitive 
edge. 

Also,  he  conceded  that,  in 
some  cases,  millions  of  dollars 
were  spent  on  applications  that 
had  to  be  scrapped  because  they 
didn’t  work  —  although  he  would 
not  detail  any  of  those  failures. 

Erbrick  also  said  UPS  signifi¬ 
cantly  exceeded  its  initial  $1.5 
billion  spending  target,  although 
he  declined  to  say  by  how  much. 
But  UPS  officials  say  they  had  no 
choice  other  than  to  go  ahead 
with  the  IS  expansion. 

“Without  it,  we  would  have 
been  at  a  serious  competitive  dis¬ 
advantage,”  said  James  Flynn, 
UPS’  EDI  services  manager.  □ 


a  written  response  to  the  NIST  an¬ 
nouncement. 

Formal  comment  from  other 
vendors  about  the  NIST  digital 
signature  proposal  is  likely  to 
come  as  soon  as  next  month, 
when  NIST  is  scheduled  to  pub¬ 
lish  the  proposed  standard. 

Bidzos  said  several  RSA  licens¬ 
ees  are  now  drafting  a  letter  to 
members  of  Congress  in  protest 
of  NIST’s  decision. 

Industry  backing  for  RSA’s 
public-key  algorithm  is  substan¬ 
tial.  Systems  experts  at  Fischer 
International  and  Digital  Equip¬ 
ment  Corp.,  both  RSA  licensees, 
said  the  company’s  encryption 
systems  have  proven  the  best 
available. 

Other  RSA  licensees  include 
Lotus  Development  Corp.,  Motor¬ 
ola,  Inc.,  Northern  Telecom,  Inc., 
Novell,  Inc.  and  Racal-Milgo.  Ap¬ 
ple  Computer,  Inc.  and  Sun  Mi¬ 
crosystems,  Inc.  may  also  join  the 
RSA  camp.  □ 
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Find  out  how  you  can  get  more  of  everything  you  need 
from  your  network  -  from  access  to  applications  -  including 
peace  of  mind. 

Call  N.E.T.  and  we’ll  send  you  a  free  copy  of  “Architecture 
for  the  World’s  Most  Demanding  Networks”  so  you  can  sleep 
at  night.  Call  1-800-952-6300,  ask  for  dept.  NIC. 


Architecture  for  the  world’s  most  demanding  networks™ 
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